
The United States Navy has selected Pratt & W hitney 
Twin Wasp radial aircooled engines for its newest 
Grumman F4F-3 fighters. At high altitudes where 
performance is extremely important, the speed of 
these new fighters is comparable to that of any 
service type airplane in the world. 


PRATT & WHITNEY AIRCRAFT 

One ofo the three diviiioni ofo 

UNITED AIRCRAFT CORPORATION 
EAST HARTFORD, CONNECTICUT 
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LOOK FOR THIS SION! 


Free Flying Course 



If you are looking for the most for your money in an airplane 
... in flying instruction ... in service . . . look for this sign. 
It is a sign of value. It is a sign of honesty. It is a sign of 

nomical flying. It is proudly displayed at all leading airports 
by Authorized Cub Dealers. You can count on it, for it 

Visit Vtt at Hath War Ill's Fairs anil thr Cub Fart ary 


COUNT THE 



IT COSTS 


LESS TO USE PHILLIPS 


SCREWS 



It Has What It Takes to Win Your Choice 


Dept. 


Write, today, for descriptive literature 
and name of a nearby Taylorcraft dealer. 
Let us arrange for you to see this beauti- 
ful ship and take a demonstration flight. 

AVIATION CORPORATION 

Alliance, Ohio 


A thrilling sight and a marvelous flight await you in the new 1940 
Taylorcraft now ready for your inspection. You'll instantly enthuse 
over the sleek new cowling so beautiful and modern in design 
— the relaxful comfort of chair height seating — the two doors — 
generous room — the new adjustable ventilators — and the 
increase of 50 lbs. in useful load capacity . . . You'll be amazed 
by the cabin quietness resulting from scientific sound-proofing 
and the newly engineered single under-cabin exhaust which 
reduces motor noise to a smooth rhythmic purr . . . Yes — and 
the quick, eager response to the controls — the fine balance 
and handling ease — the buoyant lift and snappy pick-up will 
truly delight you with Taylorcraft performance . . . Add to all 
this the fact that Taylorcraft's safety record is first in its class 
and you have the important reasons why you'll choose 
most wisely by deciding to fly and own the new 1940 
Taylorcraft 65. 


New 50-55 and 60 H.P. models are 
also available powered by Lycoming, 
Continental or Franklin motors. 


Get Complete Performance Details, today! 






THE 


WAY TO TRAVEL 



I S to fly. Today the most distant places are but a few hours 
away when you fly in the SPARTAN Executive. Owners 
find their branch offices located in widely separated sec- 
tions of the country are quickly reached. Often trips are 
made in a few hours that formerly were impossible, because 
of the shortness of time available, or the fatigue of long 
days and nights spent in travel. 

Those not aware of the possibilities of fast transportation, 
flying in the comfort an Executive provides, dream of such 
a trip as an adventure on the "Magic Carpet" of the 
Arabian Nights. 

The perfect safety and operating economy of the Execu- 
tive are the ultimate in fast transportation. An entire new 
world, in business and pleasure unfolds to the owner of a 
SPARTON Executive — it's fun to FLY THERE! 

SPARTAN AIRCRAFT COMPANY 

TULSA, OKLAHOMA 
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TEXACO 


if® ib TWA 


Recently from twa officials 

came the news of seasoned men moving 
up into even more responsible positions, 
as the result of their enviable records. 

Just as these men have made good for 
TWA, so Texaco Aviation Gasoline and 
New Texaco Airplane Oils have made 
good in the aviation industry. 

TWA now flies nearly 30,000 miles a 
day, exclusively on Texaco Fuel and Lu- 
bricants which have served them for over 
6 years. This TWA preference for Texaco 
is another reason for the fact that — 
More scheduled airline mileage is flou n 
with Texaco than with any other brand. 

Experienced Aviation Engineers, 
trained in the selection and application 
of Texaco Aviation Products, will be glad 
to demonstrate that savings can be made 
with Texaco Perfected Lubrication. 

For prompt engineering service and 
deliveries, phone the nearest of our 2279 
warehouses in the United States, or write: 
The Texas Company, 135 East 42nd 
Street, New York City, N. Y. 




TWA PLANE being serviced by the Texaco Truck at the new 
Albuquerque Airport. 
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PROPERTIES 



AIRCRAFT APPLICATIONS 


NICKEL 

ALLOY STEELS 


safeguard against breakage, Bellanca cngi- 
specify 3/.% Nickel steel, SAE 2330, for 
bolts and eye bolts in tlieir low wing model 
28-90B. All stressed connections, indicated by 
white circles in this picture, are Nickel alloy 
steel. SAE 2330 can be uniformly heat treated to 
develop maximum strength with minimum bulk 
and weight. 


Requirements of differing applications dictate the properties 
to be developed in varied Nickel alloy steels. Typical example 
is this automatic feathering hub, developed by Hamilton 
Standard engineers. Highly stressed units are SAE 2515 and 
SAE 4340 Nickel and Nickel-Molybdenum alloy steels re- 
spectively which withstand crushing loads, maintain align- 


CORROSION AND FIRE RESISTANCE: Notable advances 

have been made in using 18% chromium -8% Nickel type 
stainless steels in the construction of wing, tail and fuselage 
assemblies. Properly processed, these alloys combine excellent 
corrosion and fire resistance with high mechanical properties. 


To increase toughness and raise ductility, 5% 
Nickel steel (SAE 2515) is used in a new type 
Menasco propeller drive because years of exper- 
ience have proved that Nickel alloyed into met- 
als enables each ounce, each inch of material to 
carry safely heavier loadings. Through this Men- 
asco Unitwin, two engines drive a single prop 
through a simple over-running clutch of SAE 
2515 Nickel steel. Operating singly, either en- 
gine provides ample power to make a Lockheed 
Vega climb. 



THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 


BUSINESS 

Stands Against War 


Let us take a clear-eyed look at this thing we 
call War. 

W AR is a political tool for domination or 
suppression; a device of futility — unless it 
be waged in defense of our homes, our property or 
our rights — in the preservation of our liberty. War 
destroys everything it touches. So completely does 
it disrupt the order and progress of civilization that 
humanity falters. 

Dangerously widespread amongst our people 
today is the assumption that our participation in the 
European War is inevitable. Some mistrust the tem- 
per and program of the federal government as likely 
to lead us into it; others fear that our sympathies 
will make us an easy prey to the propagandists; still 
others suspect that business and industry, in a blind 
greed for profits, may involve us in the conflict. 

To give credence to such beliefs is to deny that 
we are normal individuals, endowed with intelli- 
gence and a will, or the ability, as a people, to profit 
by our own experience. In all human experience, 
death only is inevitable. 

To say that Industry and Business want war or 
will encourage, directly or indirectly, our participa- 
tion in the present war, is a vicious and deliberate lie. 

The millions of us who, since the World War 
twenty-five years ago, have devoted all our efforts 
and energies to creating and building and improving 
that which we know today as American Industry and 
Business, are convinced that the destiny of this 
country can be wrought only in peace. We cannot, 
and must not, stand aside and watch even the little 
progress we have made since that war sacrificed to 
the pestilence of another world conflict. We who 
are trying to build a lasting heritage for those who 
will follow us truly know that "there never was a 
good war or a bad peace”. 


Perhaps it is time to re-emphasize two of the 
three elements of our democratic faith, so simply 
stated by Abraham Lincoln, "that government of the 
people, by the people, for the people, shall not perish 
from the earth". Now, of all times, it will be wise 
to inform our political stewards that government 
by the people and for the people must be the guiding 
principle in what they do during the days to come, 
and that it is our will that in our country peace 
shall be preserved. 

Only the grim and solitary courage of each of us, 
the determination to exert all our intelligence, all 
our individual influence in every way, can insure the 
preservation of peace for our country. 

Preparedness we know to be the most effective 
preventive weapon against the threat of war. We 
must be certain, therefore, that we provide our air, 
land and sea forces with the best in armaments and 
material, in adequate supply to maintain properly 
and impressively our national responsibilities and 

Most important is that we as individuals, thus 
inspired, band together to exert the full strength 
of Industry and Business in the maintenance of 

If we are to succeed, we must be forceful, we 
must be articulate. To that purpose we pledge our- 
selves and the resources of our publications. An 
expression from our readers will greatly assist in 
such a mobilization of industrial opinion. Together, 
in this critical time, we can serve America well! 



President, McGraw-Hill Publishing Company, Inc. 


This message is appearing in all McGraw-Hill industrial and business publications, 
reaching over a million readers. 
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THE AVIATION WORLD COMMEMORATES YOUR 20 YEARS OF SERVICE 


The record of K-L-M is one of outstanding achievement 
in air transportation. Its pioneering during the past two 
decades has contributed much towards the development 
of commercial aviation. No other leader among world 
airlines has operated for so long a time over so expansive 
a territory. 

Passenger travel has increased steadily since inauguration 
of service ... traffic last year totaling 163,720 persons. 


The extensive routes operated by K-L-M embrace more 
than 15,000 miles... are considered among the most im- 
portant in air transportation. World-wide regions from 
Holland to Scandinavia, British India, Persia, Australia 
and the Dutch East Indies are linked by the regular sched- 
ules of Royal Dutch Airlines. 

Lockheed is proud of the part played by its transports in 
the development of this great international system. 


LOCKHEED AIRCRAFT CORPORATION 

Burbank, Californio • Representatives throughout the World 


AVIATION 




THIS ISSUE 


T N spile ol belligerent moves all over 
^ the world, is dedicated to an es- 
sentially peaceful operation, K.L.M.'s 
groat international airline. Whatever 
happens in the world in the next lew 



» THE ROAD TO WAR came to an 
abrupt end in the early morning of 
the first of September when the bomb 
doors under a high-flying Heinkel of 
ihc German Luftwaffe opened to re- 
lease its lethal cargo over a Polish 
air base on the Hel Peninsula. Within 
the next few days practically every 
city of any consequence in Poland 
felt the striking power of the German 
Air Force. For Goring’s newly 
fledged army of Men With Wings, 
Der Tag had finally dawned. 

For a few days, England and 
France lingered on the road. Then, 
although staggered by the Soviet's 
sudden switch, they announced their 
intentions to fulfill their obligations to 
Poland, and the Second World War 
was under way. 

» ANYTHING CAN HAPPEN. 

What the immediate future holds for 
any of us few would care to predict. 
But one thing is certain. We are 
about to find some of the answers to 
some of the questions that have been 
agitating aviation people for a decade. 
The pages of Aviation have been full 
of them. Everywhere, whenever two 
or three flying people have been 
gathered together, be it at cocktail 
bars or under the austere roof-trees 
of our scientific societies, the same 
questions have come up again and 
again. What is aviation's real func- 
tion in war? How big is an air force, 
anyway? Why not build all bombers? 



— or all pursuits? Do we need more 
speed, or greater maneuverability? 
Can airplanes sink battleships? — and 
so on, far into the night. Theory has 
been piled upon theory, guess has been 
matched with guess. But no one 
really knows the answers, — yet. 
Those countries, however, with the 
highest percentage of correct guesses 
to their credit will undoubtedly win 
the control of the air, and control of 


the air may easily make the difference 
between ultimate victory or defeat. 

» LITTLE HAS HAPPENED so 

far to credit or discredit anyone’s pet 
theories of aeriel strategy or tactics. 
The application of war-time censor- 
ship has made it impossible to obtain 
any clear picture of detailed opera- 
tions on either side. Certain it is 
that German bombers have cleared the 
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• Send For A Copy of The Aircrafter Which 
Tells All About The Top 4-5 Place Airplane of 
The Year. 



5303 WEST 6 5th STREET, CHICAGO, ILL., U.S.A. 
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way for the movement of ground 
forces in Poland, but how many have 
been used, and how many have been 
lost in the operation is not yet known. 
Mystery also surrounds the aerial 
activities of England and France. 
Several propaganda distribution 
flights arc alleged to have been made 
by British bombers, and the French 
are reported to have prepared the way 
through the Saar valley to the West- 
wall by heavy bombardment from the 
air. English sources reported heavy 
damage to German naval vessels from 
bombing raids over Cuxhaven. Ger- 
man sources denied damage, claimed 
infliction of heavy losses to raiders. 
And so it goes. It will probably be 
some weeks (unless some overwhelm- 
ing aerial attack is made on the indus- 
trial and capital cities of cither side) 
before enough will be known to permit 
the beginning of the re-evaluation of 
the part played by aircraft in modern 


» GERMAN STRATEGY at this 
stage obviously calls for offensive 
action in the east, with purely defen- 

Polish situation has been liquidated. 
Hitler may either rest on his arms 
and sue for peace, or he may then 
throw the full weight of his military 
machine in a western offensive, de- 
pending upon the attitude of England 
and France. Clearly, the play is to 
maneuver the latter two countries into 
the role of aggressor nations. Until 
that is accomplished we doubt that 
London or Paris, or Birmingham or 
Lyons need fear bombardment by 
German planes. There could be no 
surer way to definitely close the door 
to a peaceful settlement after the Pol- 
ish coup, — and Hitler must be well 
aware of this fact. 

»IN THE MEANTIME, we are 
facing a number of serious problems, 
the first of which is the pressing need 
for the revision of the Neutrality Act. 
Under the present law, it became 
mandatory for the President to em- 
bargo all shipments of aircraft to 
combatant nations on their declaration 
of war. This means that orders now 
in process for British and French air- 
craft cannot be shipped out of this 
country upon completion. Unless 
something can be done to prevent, we 
are facing the prospect of seeing much 
needed aircraft for France and Eng- 
land lying idly in U. S. warehouses 
and on U. S. docks. Obviously, too, 
under present circumstances the door 
is closed to the placing of any further 
orders as long as the present act is 
enforced. 


Not to be misunderstood, we arc 
strongly in favor of preserving the 
neutrality of the United States as long 
as possible in the present European 
war. At the moment we see abso- 
lutely no reason why we should in- 
evitably become involved in active 
military operations in Europe. The 
last European war and its results are 
all too fresh in memory for us to wish 
anything else. But we do not believe 
that the solution lies in the pattern 
now laid down by the Neutrality 
Act. As it now operates we are actu- 
ally favoring the aggressor nations by 
restricting the supply of necessary 
materials to their opponents. The 
only sensible scheme is to put all on 
an equal basis and to offer our manu- 
facturing facilities (in so far as we 
do not need them ourselves) on a 
strictly "cash-and-carry” basis to all 
comers. By the time this issue appears 
the President will have convened an 
emergency session of Congress and 
we strongly urge that Congress re- 
consider its decision of last winter and 
permit the raising of embargoes that 
arc now mandatory. 

» FOR THE SECOND TIME in 

its history AVIATION MAGAZINE 
is operating under conditions imposed 
by a World War. It is difficult to 
foresee what may happen in the 
course of the next few months and 
it is clear also that many things of 
tremendous interest to readers may be 
veiled behind clouds of official cen- 
sorship from abroad. Obviously also 
there will be restrictions imposed by 
our own government on the dissemi- 
nation of information concerning our 
own plans and equipment. We will 


continue, however, during this period 
of uncertainty, to report as fully as 
possible on aeronautical affairs 
throughout the world. We have had 
some first hand contact with aviation 
in Europe during the past two or 
three years and are maintaining close 
touch with our correspondents in 
Europe. In spite of the restrictions 
we hope to be able to bring to our 
readers an interpretation of events of 
the war in so far as they affect 


» STRIKING CONTRAST to events 
overseas is the observance during the 
latter part of September of Air Prog- 
ress Week in the United States. Al- 
though we certainly have nothing to 
be ashamed of (or alarmed about) as 
far as our military aviation is con- 
cerned, still our greatest pride is in 
the progress of our civil aeronautics. 
No need here to review in detail just 
what we mean, because above all else 
this magazine is dedicated to keeping 
its readers abreast of our own ad- 
vances in commercial aviation. While 
cities abroad are experiencing black- 
outs and are subject to momentary air 
raid warnings, our own cities still 
may listen to the rumble of engines 
passing overhead without fear, know- 
ing that they mark only the continu- 
ous march of expansion of our air 
transport system which daily is shut- 
tling thousands of passengers and 
hundreds of thousands of pounds of 
mail and cargoes from point to point 
within the United States. Our fond- 
est hope is that the skies over our 
cities of the future will be darkened 
by passing wings, — but by wings of 
commerce and not by wings of war. 
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helps combat-pilots too 

Military aircraft, such as the highly specialized Curtiss 
Model 2 3 Basic Combat airplane pictured, must frequently 
subject landing gears to extraordinarily strenuous service. 
Bendix landing gears are selected equipment. They effec- 
tively absorb the major impacts of landing and cushion 
the lesser shocks of taxi-ing and take-off runs. Responsive 
steering and stopping improves ground maneuverability. 

Aircraft engineering staffs are urged to make fullest 
use of the experience and facilities for assistance avail- 
able at Bendix. 

BENDIX PRODUCTS DIVISION 
of Bendix Aviation Corporation, South Bend, Indiana 

Bendix 

LANDING- GEAR 
EQUIPMENT 

AIRPLANE WHEELS, BRAKES, PNEUDRAULIC 
SHOCK STRUTS, TAIL KNUCKLE ASSEMBLIES 
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» The Detroit Free Press wins this 
month’s grand prize* ior aeronautical 
headlines with “Keep Cool Despite 
Ice”. This was the heading for an 
article describing now Major Swceley 
and Captain De Vashcr managed to 
fly an Army C-39 transport loaded 
down with ice through a heavy rain- 
storm, en route from Denver to Sel- 
fridge Field. 

» Another headline: "Bulls Re- 
jected As Baggage” made us wonder 
at first if our air lines were refusing 
to co-operate with the police, but it 
turned out simply to be that the Mexi- 



can Aviation Co. had rejected two 
lighting hulls as baggage for a tore- 


» A couple of scientific gentlemen 
have been testing out some theories 
concerning the pollen which seems to 
blow about the country and cause hay 
fever sufferers no end of misery. 
They have attached streamline holders 
for slides on the outside of the trans- 
port planes “within reach of the co- 
pilot” and have asked him to change 
the slides every twenty minutes. 

We can imagine the poor co-pilot 


hoping that these devices don’t be- 
come standard equipment on the air- 
line transports, as he is already pretty 
busy flying the airplane and operating 
the radio, while the Captain studies 
over the financial pages in these hectic 
stock-market days. 

» We certainly hope that the 
"bombing” of unfortified cities in this 
war will continue only along the lines 
so far used by the British — the drop- 
ping of millions of propaganda leaflets. 
Possibly the Germans had something 
like this in mind years ago when they 
designated as a “newspaper delivery 
plane” one of their first high speed 
pursuits built in violation of the 
Versailles Treaty. 

» However, very few military writers 
and commentators have real expecta- 
tions that the aerial activities over the 
cities of the warring nations will long 
be limited to the dropping of pam- 
phlets. The Associated Press has even 
worked out a schedule of “Flying 
Times and Miles to Bomb War 
Capitals” — a sad replacement for the 
time-tables of the previously regular 
air lines between those capitals. 

» A television broadcast from Mit- 
chell Field, Long Island, which was 
to show what the Air Corps would do 
during an enemy air raid, had to be 
postponed because of bad weather. 
There’s no telling what may result 
from this small beginning. It is even 
possible that nations may soon be 
covering part of the expenses of a war 
by selling television rights to some big 


corporation, just as is now the case for 
prize fights and football games. The 
possibilities are sad to contemplate — 
a General stepping up to the micro- 
phone to explain that the great ad- 
vances being made by his soldiers are 
due to their eating of Krackly Krumbly 



Breakfast Food, or a submarine com- 
mander announcing that his glorious 
victory over the merchantmen would 
not have been possible if his torpedo 
mechanisms were not lubricated exclu- 
sively with Jeepers Creeper’s Oil. 

» However, if anything like this does 
come about, human nature being what 
it is, we imagine there will still be 
announcements somewhat along this 
line — "We wish to thank the Road 
Scorcher Automobile Company for 
postponing the battle regularly tele- 
vised over this station at this time so 
that the public and the opposing 
armies may see and hear the Joe 
Louis-Butch McSlugger fight for the 
Heavy-Weight Championship of the 
World.” 

» As we co to press there are two 
great mysteries which seem to be 
bothering the newspapers of the coun- 
try, — the location of the German liner 
“Bremen” and Hie location of the 
new N.A.C.A. experimental station. 
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K.L.M.'s 

First 20 Years 




The success story of one of the oldest and longest international 
airlines, — a line that now uses American planes and engines 
exclusively to fly over the most difficult routes in the world. 


By A. A. B. Hartsinck 

Assistant New York Representative. K.L.A 


J ust after the first World War a group of prominent 
Dutch bankers, industrialists and shipping men con- 
ceived the idea of establishing a Netherlands airline. At 
about the same time, a young lieutenant in the Nether- 
lands Army, A. Plesman, with a Mr. Hofstee, published 
a circular letter in the “Vliegveld,” Holland's national 
aviation magazine, announcing the organization of the 
First Aviation Exhibition in Amsterdam in 1919. This 
exhibition, known as the ELTA, was an enormous suc- 
cess. A common interest in aviation brought together 
the exhibit’s backers and the banking groups. The most 
important result was the founding, on October 7, 1919, 
of the "Koninklijke Luchtvaart Maatschappij Voor 
Nederland en Kolonien N.V.,” better known all over the 


world as ‘'K.L.M.” or “Royal Dutch Air Lines, Hol- 
land.” The first flight from Amsterdam to London was 
made early in 1920. Mr. Plesman was at first appointed 
administrator and shortly afterwards General Manager 
of K.L.M., a position which he still holds. 

Contrary to the general opinion in this country, 
K.L.M. is not a government organization, though the 
Netherlands Government has taken a financial interest, 
and a subsidy has been voted to K.L.M. since 1927. In 
1938 this subsidy was approximately $280,000. This 
subsidy can be used only at the end of the fiscal year to 
neutralize K.L.M.’s operating losses. 

May 17, 1920, marked the opening of K.L.M.’s first 
passenger service to London, a distance of 225 miles. 




September, 1939, is such that its operations have been 
drastically reduced. 

Holland’s possessions in the Caribbean consist of a 
number of islands, of which Curacao is the most 
important, and there K.L.M.’s base was naturally estab- 
lished. K.L.M. network in South America now covers 
nearly 3,000 miles, and was started in January, 1935, 
after the highly successful mid-Atlantic flight of 
K.L.M.’s Fokker “Snipe" in December, 1934. This 
flight, which went via Casablanca, Porto Praia, and 
Paramaribo to Curacao, was K.L.M.’s first ocean flight 
along the route which in time may be flown by K.L.M.’s 
ships to the West Indies on regular schedules. 

K.L.M.'s services rapidly proved popular, and during 
the past 4£ years expanded from 80 to the present 2,900 
miles, to connect the following important towns and 
islands: Curacao, Aruba, Bonaire, Coro, Barranquilla, 
Maracaibo, LaGuaira, Trinidad, Barbados, and Para- 

During the first years K.L.M. used Fokker tri- 
motored airplanes in South America, but in 1938 four 
Lockheed 14’s were added to the fleet, greatly speeding 
up all services. The result was that the number of pas- 
sengers increased considerably, and this year promises 
to bring even better results, especially since excellent 
connections are available with the Pan American Air- 
ways, the Grace Line and American Republics Line. 

K.L.M.’s line to the Netherlands East Indies is one 
of the mainstays of its operations, besides being the 
oldest and longest intercontinental airline in the world. 
Tts history is interesting, especially if it is taken into 
consideration that the route leads through 22 countries, 
varying climates and doubtful weather conditions. 

In October, 1919, the Colonial government offered a 
prize of 10,000 guilders ($5,000) to anyone who flew 
to Java in less than two weeks before September, 1920. 
Both time and prize money proved too limited to make 
this plan attractive. Later the prize was raised to 
228,000 guilders ($40,000) and the flying time to one 


month, but difficulties were encountered in obtaining 
permissions to fly over the various countries. Also, the 
problem of obtaining a suitable machine was also diffi- 
cult. At last (in 1924) a successful attempt was made 
with a single engined Fokker F7, which reached Batavia 
in twenty flying days. The first passenger flight to 


This service was run with a converted army plane on 
alternate days, but became daily after a month-and-a-half, 
and twice daily after two months. In September, 1920, 
the Fokker Company delivered its first aeroplane to 
K.L.M., the F.II. At that time the service to Denmark 
was started. As the years passed, new airplanes and 
new routes were added, and K.L.M.’s network expanded 
to cover the whole of Europe. Close cooperation devel- 
oped with other airlines. In 1939, this network directly 
connects the following cities: Amsterdam, Rotterdam, 
London, Doncaster, Manchester, Liverpool, Christian- 
sand, Oslo, Copenhagen, Malmo, Norrkoping, Stock- 
holm, Helsingfors, KnockeZoute (Belgium), Brussels, 
Paris, Hamburg, Bremen, Hanover, Berlin, Prague, 
Vienna, Budapest, Cologne, Frankfort, Milan, Rome, 
Basle, and Zurich. 

K.LiM.’s passenger fleet in Europe now consists 
entirely of Douglas DC-2 and DC-3 transports, with 
the latest equipment. About 1934, the international 
quest for speed, comfort and safety forced K.L.M. to 
turn to American manufacturers, who at that time were 
best equipped to satisfy its needs. 

The present war in Europe has brought about a 
systemwide curtailment, not only due to mobilization of 
its pilots, but also due to the many restrictions now 
imposed against commercial flying. Though K.L.M. 
foresaw a possible shortage of pilots, and has five 
American flyers on its rolls, the political situation in 



Batavia was made by Mr. W. van Laer Black, million- 
aire owner of the Baltimore Sun, who chartered a 
K.L.M. plane in 1927, making a six weeks’ business trip 
to the Netherlands Colonies. Shortly afterwards a trial 
flight was made with mail, which made the round trip 
in three weeks. This flight proved the value of a regular 
service, and on September 12, 1929, a fortnightly trial 
service was started by K.L.M. 

In 1930 the fortnightly service was inaugurated for 
passengers. Two had been carried in 1929, eight in 
1930. In 1931 this service became weekly, and more 
modern planes were put into service (Fokker 12's) 
superseded (1932) by still larger Fokker F18's. This 
service was maintained until June, 1935. Two out- 
standing flights were made. In 1933 the “Pelican” flew 
the Christmas mail to Java in four days, and returned 
in the same time. In 1934, K.L.M.’s first Douglas DC-2 
won the handicap portion of the Melbourne Centennial 
Air Race, and took second place in the speed race carry- 
ing a crew of four, three passengers, and 440 lbs. of 
mail. The success of the DC-2 prompted K.L.M. to 
purchase fourteen airplanes of this type, with which the 
India Line was operated on a twice weekly basis as 
from June, 1935. 


During this period the number of passengers had 
been increasing by leaps and bounds : 63 in 1931 ; 450 
in 1932 ; 789 in 1933 ; 918 in 1934. In 1935, travelling 
time to Batavia was cut to 5J days, and passengers could 
fly in greater comfort than ever before. 

The success of the DC-2 was instantaneous— it could 
carry six passengers and more mail and freight than the 
older Fokkers. However, in June, 1937, it was neces- 
sary to replace the DC-2 with the larger DC-3, having 
accommodations for 11 passengers. In November, 1937, 
the service was changed to three times a week to cope 
with increased traffic, on which basis it has operated 

From the very start the Netherlands Post Office has 
shown great interest in K.L.M.’s development, and the 
possibilities of faster mail transportation. It set an 
example to the rest of the world by abolishing air mail 
fees in Europe in 1935 and on K.L.M.’s India Line in 
1937, when the DC-3's replaced the smaller DC-2’s. 
During K.L.M.’s twenty years the greatest help and 
cooperation has been experienced from the Post Office 
and its progressive Postmaster General, and many 
expansions and new services would never have been 
possible without their cooperation. 
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You CANT 

Beat the DUTCH! 

K.L.M. operates one of the finest maintenance bases in the 
world at Schiphol, Amsterdam's airport. These notes on the 
overhaul and service shops were written for AVIATION by 
members of K.L.M.'s technical staff at Schiphol. 



I. Aircraft Maintenance 


A ccording to a Schiphol pre- 
arranged schedule each airplane 
is brought into the Schiphol shops for 
inspection, overhaul and repair. In the 
event the airplane is in for complete 
overhaul, any modifications which 
may have been recommended by the 
manufacturer are made, thus keeping 
the equipment quite modern and up to 
date. 

The K.L.M. system is made up 
broadly of two types of services, 
namely European lines, which cover 
the countries in Europe only, and the 
Dutch East Indies Line, which is 
operated from Amsterdam in Holland 
to Batavia in Java, a distance of 
14000 kilometers. This route is flown 
each way three times a week using ten 


airplanes of the Douglas DC-3 type. 

The airplanes operated over the 
European lines are brought in for a 
periodic inspection every 75 hours. 
Every 300 hours the same airplanes 


of all engi 
In addition 
partially di 
spected and 


a thoi 


hours), change of 

rplanc structure is 
led, thoroughly in- 


ary repairs 
.t this 


e the 


along with the radio which is removed 
from the airplane and thoroughly 
tested in the radio shop. Some of these 
parts are inspected after 300 hours. 

The inspection and maintenance of 
the ten airplanes used on the Holland- 


Java line follows. However, there is 
additional inspection along with re- 
return trip to Batavia, approximately 
110 hours, the ship is given on over- 
haul comparable to the 300 hour over- 
haul given to the airplanes used on 

not removed, however, but are com- 
pletely checked and adjusted. 

Propellers are changed after each 
return trip. In addition, the engines 
are given a 50 hours' inspection at the 
Batavia end of the line. 

There is ample time to make this 
inspection as the airplane is held in 
Amsterdam for a period of one week. 
This will allow two days for the actual 
maintenance work and one day for 
ground and flight testing and also for 
any additional adjustments which are 
found necessary. During the remain- 












hangar can accommodate about IS air- 
planes of the Douglas DC-3 type with 
ample room to spare for smaller types 
which may be used for training or are 
privately owned. 

An airplane completes its specified 
number of hours in the air and re- 
gardless of its condition (which may 
be perfect) it is brought in and placed 
in a section of the hangar. When the 
orders have been issued a number of 
trained men are assigned to various 

Each man is a specialist in his own 
line, be he a cleaner, a sheet metal 
worker or an engine mechanic. The 
inspection department is in control of 
this overhaul work and these people 
must be first class mechanics and know 
the airplane and engines as no one 
else does. 

The first thing to be done is to lift 
the airplane from the floor. This is 
done by using special jacks or hoists, 
ft is necessary to have the ship free 
from the floor, as the landing gear 
must be taken in and lowered after the 
wheels have been removed and the 
brakes and tires inspected. The land- 
ing gear is completely overhauled 
every ISO hours. 

Instruments arc removed and sent 
to the instrument department for in- 
spection, overhaul, repair and adjust- 
ment. This department is one of the 
most interesting sections of any air- 
plane repair base. Here we find con- 
ditions similar to the finest watch 
factories, dustproof rooms and small 
work benches with men working on 
the most delicate instruments making 
adjustments and readjustments. 

In addition to the dustproof rooms 
and work benches we find complete 
equipment to check flight instruments 
for altitude, and which can also be 
temperature controlled. 

Returning to the airplane we may 
find that a careless passenger may 
have damaged a chair, which must be 
repaired. This kind of work is done 
by the upholstery department. Also, 
if the upholstery is soiled, it is thor- 
oughly cleaned. 

In the event there may be a damaged 
panel or something damaged in the 
pantry, this work is turned over to 
the cabinet department. As there is 
considerable wood work which goes 
to make up an airplane, this work is 
taken care of by the wood working 
department where the best cabinet- 
makers are employed. 

The fabric covered control surfaces 
which may need repair, are also taken 
care of by the upholstery and paint 
department. 

The Douglas DC-3 is an all metal 


K. L. M. Flies All-American Equipment 

American travellers feel at home anywhere on the 
Royal Dutch Air Lines. 





Fordson tractors haul the Douglas air liners on Dutch aerdromes. Dutch pilots lace 
instrument boards mounting familiar Weston, Kollsman. Pioneer, and Sperry instru- 
ments. {Note Sperry auto-pilot in center ol board.) K.L.M.'s passengers relax in extra 
spacious cabins on long hauls to the Indies. By limiting passenger loads for long 
hauls the cubic space per passenger is far above ordinary standards. Dutch hostesses 
must speak at least lour languages! 


airplane which means that in case of 
repair experienced sheet metal men 
are called on the job. This depart- 
ment is equipped with the most modern 
of machinery, such as squaring shears, 
rollers, beading machines and small 
electric drills, riveting hammers and 
air supply for both the air drills and 
riveting hammers. 

Next door to the sheet metal depart- 
ment we find an up to date and com- 
pletely equipped pipe shop. In case 
repairs are necessary to the engine 
exhaust or cabin heating system this 
department comes in on the job of 
maintaining the airplane. 

Further we see two men with a radio 
unit on its way to the radio depart- 


ment for possible complete overhaul 
and readjustment. Stepping into this 
department, we hear one airplane talk- 
ing to another while in flight many 
kilometers removed from our overhaul 
base at Schiphol. Or the home station 
may be tuned in on a local broadcast- 
ing station playing the latest jazz 
music in order to test a direction 

Returning to the hangar again, we 
see four travelling cranes, which are 
capable of lifting the complete air- 
plane structure. These cranes are used 
to lift off propellers for that depart- 
ment as well as complete engine units. 
These two components will be sent to 
another building close by. 


paratus and a Rockwell hardness 

partment the apparatus for hydraulic 
testing of cylinders is located. 

If motor parts are scrapped, new 
ones arc taken from the stockroom. 
K.L.M. carries an extensive stock of 
spares, due to the fact that they are 
far away from the American suppliers 
and it is impossible to obtain parts 
in a very short time. 

Certain parts, such as cylinders, are 
sub-assembled in the main shop before 
they are taken onto the assembly 
stands. These sub-assemblies take 
place not only for cylinders, but also 
for crank shafts, reduction gear boxes, 
and supercharger housings. The en- 
gines are finally assembled in a row 
of assembly "boxes” along one wall 
(see page 23). At each stand a com- 
plete set of tools is available. The 
sets in the different "boxes” are of 
different colors, preventing a mechanic 
using tools from another box and mis- 
laying them. Between the boxes glass 
partitions are erected to prevent dust 
being blown into the engines. 

In Department D all work is done 
on electrical apparatus and wiring be- 
longing to the engine or the nose 
section. Here also is found the test 
apparatus for magnetos and spark 
plugs. A stand for the testing of 
starters and generators is also in- 

Carburetors are overhauled and 
tested in Department E, which is next 
to Department D. Care has been 
taken to keep this department as dust- 
free as possible, even the floor being 
of special dustfree tiling. Shortly 
K.L.M. will put the Bendix pressure 
carburetors in use, and a test bench 
for this new type of carburetor will 
be installed. 

After the engines are assembled in 
the stands they are fitted at F on a 
special test bench mount. From here 
they are transferred to the test stand, 
some 200 yards from the engine shop. 
A photograph shows the stand and its 
soundproofing — a horseshoe shaped 
earth bank. 

The fact that the test bench was in 
the vicinity of a school and houses 
meant that it had to be particularly 
well sound-proofed. In view of the 
power output of the engines to be 
tested it is desirable to use an open 
stand, a factor which in itself in- 
creases the noise. The adoption of 
a horse-shoe shaped earth wall 24 feet 
high with the test space covered with 
a sound-proofed roof has proved so 
satisfactory that, near the school or 
the engine shops, it is barely possible 
to hear the engines running (at 1000 


II. Power Plant Maintenance Shop 


All parts forming the power plant 
of a plane (engines, propellers, engine 
nose sections, and accessories) are 
overhauled in a separate building 
located close to the plane repair shop. 
Originally, this building was for 
engine overhaul only, but about a year 
ago it was extended about 60 per cent 
and the departments handling over- 
haul of the propellers and the instal- 
lation of the engines in the nose sec- 
tions have been housed in it. Since 
that time the overhaul of all parts of 
the power plant takes place in one 
building, supervised by one chief. 

The length of the building is about 
250 ft., the width being about 80 ft. 
One part (about 80x150 ft.) is used 
principally for the overhaul of the 
engines. Another part (40x100 ft.) is 



for installation of the engines in nose 
sections, and the third (also 40x100 
ft.) for propeller overhaul. (See page 
23.) In this building about 100 
laborers are employed, of whom one- 
third are skilled laborers, one-third 
are semi-skilled laborers, and one- 
third are apprentices. 

The engine shop has been built and 
installed in such a way that the 
engines, nose sections and accessories 
pass systematically through the shop 
so that they are overhauled as thor- 
oughly and as economically as possible. 
The solid line on the plan (page 23) 
shows the way along which the engines 
are passed from one department to 
the other, whereas the dotted line in- 
dicates the flow of the propellers 
through the shop. 

At A the engines, still fitted in the 
nose sections, and the propellers enter 
the Dismantling Department. In this 
department the engines, nose sections 
and propellers are totally disassembled 
on special stands. All tools required 
for taking the engines from the nose 
sections and for the disassembly of 
the propellers and the engines, are 
placed in special racks along the walls. 
All disassembled parts are put on 
special trollies before proceeding to 
the Cleaning Shop. 

Several steam heated boilers are in- 
stalled in which the parts are cleaned 
by boiling in different solutions. A 
quick degreasing is effected in a bath 
of trichloro-ethylene vapors. At every 
overhaul, cylinders are cleaned in a 
sandblasting apparatus so as to be 
easily examined for cracks. 

In the Inspection Department, in- 
spectors examine carefully every part 
before they are allowed to be used. 
Only Zeiss instruments are used for 
measuring parts. Furthermore, this 
department contains a Magnaflux ap- 


hp. output even when fitted with short 
open stacks and not with the usual 
exhaust rings. 

The sound-proofed observation 
cabin is in the center with a bench on 
each side. The engines can be watched 
through the large windows. All instru- 
ments are placed inside the cabin 
under the window, so that one man 
can watch both the engine and the 
instruments. 

After testing (which varies from 5 
to 8 hours) the engines, together with 
the nose sections, are taken off the 
bench and submitted to a special in- 
spection. After having been approved 
the engine is given to Department G, 
where the engines arc installed in the 
nose sections. From the Inspection 
Department the nose sections are sent 
to Department H, which takes care 
of the necessary repair work, viz., the 
welding of cracks in the exhaust mani- 
fold of the cowl, the replacement of 
tubing or wiring, and so on. After the 
installation of the engines in the nose 
sections they are put on a movable 
trolley and submitted to a final in- 
spection. Then they are ready for 
passing to the Plane Department for 
installation. 

The number of engines on K.L.M. 
rosters is as follows : 

62 Cyclone G-102A 

1100 hp. take-off rating 
18 Wright Cyclone F-62 

900 hp. take-off rating 
37 Wright Cyclone F-52 

875 hp. take-off rating 
14 Wasp T1D1 

525 hp. take-off rating 
7 Jupiter 480 hp. take-off rating 
10 Gypsy 130 hp. take-off rating 

An average of about six engines 
and about eight propellers is taken in 
overhaul per week. Work is done also 
for other firms. Engines used on the 
Notherlands-Indies route of K.L.M., 
Amsterdam-Batavia, are now exclu- 
sively of the G-102A type. These are 
completely overhauled after three or 
four return flights, corresponding to 
350 to 460 hours of service. Engines 
type G-102A, F-62, and F-52, used 
on the European and West-Indian 
lines are overhauled after 600 hours 
of service. The engines of the Indian 
route are not submitted to the same 
long service time as those on the Euro- 
pean lines. This is due to the fact 
that the former engines arc operated 
under more unfavorable circumstances. 
Moreover the engines of the European 
lines are inspected daily by the Tech- 
nical Department at Schiphol, which 
is impossible for the Amsterdam- 
Batavia line. 



RADIO plays a highly important safoly 

lion in a Douglas DC-2. Next a view in a 

Amsterdam. Finally, one corner oi the 
well-lighted and ofilciently laid out radio 
shop at Schiphol where all plane and 





No ground personnel is stationed 
along this route. On board all planes 
a mechanic with a full license for 
planes and engines makes up part of 
the crew. Flying about ten hours per 
day it is evident that he cannot give 
too much time for daily inspection of 
plane and engines, because in the 
evenings he often takes care of re- 
fueling and other routine work. 

III. Propeller Dep’t. 

The Propeller Department as shown 
on the plan (page 23) forms part of 
the Power Plant Maintenance shop. 
Propellers are disassembled and 
cleaned in the Disassembling Shop, 
but for inspection, assembly, balancing 
and adjustment they are sent to the 
Propeller Department, where about 20 
men are employed. In total K.L.M. 
has about 150 airscrews, all of which 
arc controllable. K.L.M. was the first 
to use metal airscrews in Europe and 
also it was the first aircraft company 
to use a two-pitch propellers, constant 
speed propellers and Hamilton-Stand- 
ard full-feathering “Hydromatics.” 

Controllable airscrews normally are 
overhauled after 350 hours of service. 
With the hydromatic propellers, how- 
ever, overhauls are made after about 
650 hours, which arc necessary to do 
six return trips Amsterdam-Batavia, 
viz. after a total distance of more than 
100,000 mites. 

Propellers are overhauled also for 
third parties, such as the Dutch Army, 
Navy, aircraft companies and private 
owners. 


IV. Instrument Dep't. 

The repair shop is housed in a large 
and well lighted building. As a rule 
all instruments are completely over- 
hauled by K.L.M., as it would take 
too much time to send them back to the 
manufacturers. The shop is therefore 
provided with complete tools and cali- 
brating apparatus. The personnel, 
consisting only of 25 men, is sub- 
divided in various groups, is extremely 
specialized. To each group is en- 
trusted the upkeep of a special kind 

Before they leave the maintenance 
shop the instruments pass a final in- 
spection. Moreover, the instruments 
in storage are periodically checked. 
This is especially necessary for instru- 
ments with very sensitive bearings, or 
which are subject to hysteresis. Par- 
ticular attention is paid to protecting 
instruments against the varying cli- 
matic conditions prevailing on the 
Amsterdam-Batavia route. 
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SCHIPHOL GLIMPSES 

Twice within the past two years we have had opportunity 
to visit K.L.M.'s maintenance base at Schiphol. Mainte- 
nance men everywhere may find valuable pointers from 
a study of this group of pictures from K.L.M.'s shops. 
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I.T. and T. Builds Indianapolis Installation to 
C.A.A. Specifications, Puts Sixteen Transmitters 
Covering Each Runway in Both Directions 

By Don Fink 

Radio Editor of Aviation 


T he most elaboeate blind landing 
installation ever assembled in this 
country was demonstrated on Septem- 
ber 12th to 15th at the Indianapolis 
Airport by the International Tele- 
phone and Telegraph Corporation, in 
fulfilling the C.A.A. contract awarded 
to them last year. Each of the two long 
runways at the airport has been fitted 
with eight transmitters, four for each 
direction, and the whole system has 
been put directly under the supervision 
of the control tower operator. 

The meeting for the demonstration 
brought out practically everybody in 
the radio division of aviation. A sub- 
committee of the RTCA met to in- 
vestigate the system’s merits and to 
recommend its installation in some ten 
of the leading airports of the coun- 
try. Since their report was favorable, 
it now seems assured that blind land- 
ing equipment will be installed in a 
sufficient number of airports and put 
into regular operation so that it may 
become a part of transport pilot’s 
everyday experience. 

The Indianapolis set-up was erected 
according to detailed performance 
specifications drawn up by the C.A.A. 
In following these specifications the 
International Telephone Development 
Company, an I. T. and T. subsidiary. 


had in turn to do a real development 
job. Among the significant achieve- 
ments of the I. T. and T. engineers 
are a localizer antenna system which 
is entirely free from vertically polar- 
ized waves, and hence free from mul- 
tiple courses, bent courses and the 
tendency of the landing aircraft to 
"push” the beam. Another more inci- 
dental achievement was that of meet- 
ing the C.A.A. specifications on 
temperature range. The equipment 
was to operate properly throughout 
the range from -40° to -60° Centi- 
grade. which is a very wide range 
indeed. Finding keying motors, oil 
circuit breakers and contactors which 
would operate at both ends of this 

stance of the keying motor by employ- 
ing a motor originally built for marine 
buoy service, and in the case of the 
breakers by finding greases and oils 
which remained greases and oils at 
-40°. Still another noteworthy accom- 
plishment is the receiving antenna on 
the plane, which like the transmitting 
system, is receptive to horizontally 
polarized waves only, and which dis- 


Below, receiving anionna on UAL Boeing 
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plays equal sensitivity in all direc- 
tions. Xhis antenna receives both the 

109.9 Me localizer signals and the 

93.9 Me glide-path signals simultane- 
ously and separates them in a newly- 
designed filter structure. Finally, the 
achievement of a quasi-straight-line 
glide path, which is straight from an 
altitude of 600 feet down to the airport 
surface (but displays a bend above 
600 feet) distinguishes this equipment 
from all its predecessors. 

The Four Basic Transmitters 

The basic landing system consists 
of four transmitters, an outer marker 
transmitter which sends up a 75 Me 
fan two miles from the airport, an 
inner marker which sends up a 75 Me 
fan at the edge of the airport, the glide 
path transmitters which establishes 
the 109.9 Me equipotential contour 
of signal on which the vertical guid- 
ance of the plane is based, and the 
localizer which sends the two 93.9 
Me modulated waves which establish 
the horizontal guidance. The four 
transmitters have been duplicated four 
times, one set for each end of each 
runway. All are completely monitored, 
and the indications of the monitors 

Above, glide-path transmitter. Below, Inner 
marker at edge ol Held 


lead directly to the control tower. 
The control tower operator can select, 
at the turn of a switch, which group of 
four transmitters is desired or demand- 
ed by the wind direction. As shown in 
the illustration, the airport map is laid 
on the operation table, and fitted with 
lights which show the direction of 
approach and transmitters in operation. 

The Marker Transmitters 

The inner and outer marker trans- 
mitters are identical except for the 
modulation used. The inner marker 
is keyed 6 times per second at 1300 
cps while the outer is keyed twice per 
second at 400 cps. Both transmitters 
employ 807 beam power tubes in the 
r-f section to develop five watts output 
at 75 Me, from a crystal frequency of 
4166.7 kc. The transmitter equip- 
ment is mounted in integral units, 
containing radio and audio circuits, 
power supply, modulator, keying ap- 
paratus and monitor. The units pull 
out from the aluminum-painted hous- 
ings, and have readily removed sides, 
so that servicing is made as simple as 
possible. In the same housing are the 
line-voltage regulator, and the tele- 
phone equipment for communicating 
with the control tower when adjust- 
ments arc made. The monitor con- 
sists of a small diode which takes a 


part of the output of the transmitter 
and rectifies it. The d-c component 
passes through a meter on the face of 
the transmitter and is used for tuning 
adjustments, etc. The a-c component 
passes by telephone wire to control 
tower for indicating meters and lamps. 

The fan-type antennas associated 
with the marker beacons are of the 
conventional double half-wave sections 
mounted one-eighth wave above a 
ground screen which in turn is one- 
eighth wave above ground surface. 

Reception of the marker signals is 
accomplished in the standard 75-Mc 
marker receivers which give both 
aural and visual indication (via ear- 
phones and lamps) of the passage of 
the plane through the fan of signal. 
The duration of the signal is a mat- 
ter of a second or two only, but the 
distinctive modulation is unmistakable, 
and the edges of the signal arc ade- 
quately sharp. 

The Localizer Transmitter 

The localizer transmitter is located 
about 1000 feet beyond the end of the 
runway, at the end first approached by 
the plane. It is a 300- watt 109.9 Me 
outfit which employs a 4579.17 kc 
crystal and three multiplier stages. 
The intermediate power amplifier uses 
100TH tubes, while the final uses 
250TH’s. The whole rig, power sup- 
ply, control equipment and all fits in 
a cabinet only 76 inches high and 30 
inches wide. Included in the circuits 

ates in conjunction with a signal 
monitor, situated in the field in front 
of the transmitter house. 

The output of this transmitter is 
fed to a very ingenious dividing net- 
work which splits the signal into two 
paths. One of these leads to a me- 
chanical modulator of 90 cps fre- 
quency, the other to a modulator, 
driven from the same shaft, of 150 
cps frequency. After modulation the 
signals are applied to the special hori- 
zontally polarized antennas previously 
mentioned, which establish the re- 
ciprocal courses along the runway, 
and do so without radiating vertically 
polarized signals. 

The mechanical modulator per- 
forms modulation not by a contactor 
mechanism, as was true of several 
previously announced systems, but by 
a capacitance-varying arrangement 
which has no contact parts. Gas-filled 
coaxial lines are used through the an- 
tenna system, and great ingenuity has 
been used in transforming from 
single-ended to balanced circuits in 
the two modulation frequency sys- 

(Turn to page 76) 
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BENDIX ROUND UP 

Trip to Baltimore Plant Reveals New Equipment, Reviews Accomplishments 


On the last day oi August your radio editor and his boss 
dropped in at Baltimore to have a look-see at Bendix Radio 
Corporation. In the course oi the day we gained renewed 
insight to the methods and equipment of one oi the outstand- 
ing organizations in the aircraft radio business. Here we are 
able to announce the development oi several brand new pieces 
of Bendix equipment and to review in detail other apparatus 
previously announced. 


By Don Fink 

Radio Editor of AVIATION 

T he position of the Bendix organi- 
zation in the aircraft radio field 
has traditionally been one of small- 
volume production, the highest quality 
and proportionately high prices. It 
did not surprise us to hear, for 
example, that one communications- 
compass receiver in the line was stag- 
gering around under a list price of 
$1800, nor did it surprise us to hear 
that several hundred of these items 
had been sold to organizations, foreign 
governments mostly, who not only 
could afford to pay the price but who 
considered the equipment well worth 
it. Such a receiver is of course de- 
luxe equipment — few would challenge 
the claim that it is the finest that can 
be built — but it is not for us common 
folks. Bendix is continuing to pro- 
duce such high-priced equipment in 
small lots, but they are also expand- 
ing a line of moderately priced equip- 
ment suitable for small airlines opera- 
tions and for installation in privately 
flown ships. This latter trend seemed 
to us to be the outstanding new note 
in Bendix engineering and production. 

20 watts, 2 channels, 24 pounds 

No better example of this trend 
could be found than the new TA-6 
transmitter which is just beginning to 
roll through production, the newest 
item in the Bendix line. It is a 
simple and light-weight transmitter, 
built to have more power than is 
offered by the usual pair of 6L6’s, and 
to offer unusual simplicity of opera- 
tion from the pilot’s point of view. 
This equipment offers two crystal- 
controlled channels, which are switched 
by a remotely controlled relay, and 
which may occupy any frequency in 
the range from 2800 to 12000 kc. 
The power output, rated as “not less 
than 15 watts'* into a 10 ohm resistive 
load, is actually around twenty watts 
— which is enough for most private 
planes, and for many commercial ones 
as well. Four tubes are used: a 6L6 
oscillator, an 807 beam-power r-f am- 
plifier, modulated by two S07's in class 
AB push-pull. Advantage has been 
taken of the extraordinary power 
sensitivity of the 807's to operate 


directly with the carbon microphone in 
the grid of the modulator tubes, with 
100 per cent modulation available at 
that. The power input is 187.5 watts, 
15 amperes at 12.5 volts, with 24 volt 
operation optional. 

The TA-6 is intended for straight 
unmodulated CW (maximum keying 
speed 20 words per minute) or phone. 
On phone, the audio characteristic is 
flat within plus or minus 2 db from 
200 to 5000 cps, and the distortion at 
1000 cps is 7.5 per cent, at 80 per cent 
modulation. The weight of the trans- 
mitter proper is 24 pounds, 5 ounces. 
Complete with all accessories (remote 
control unit, junction box, cables, 
microphone, key, tuning meter and 
antenna current meter) the weight is 
about 30 pounds. 

The special mechanical and elec- 
trical features of the transmitter in- 
clude the integral mounting of the 
power supply dynamotor in the trans- 
mitter cabinet, and the use of a modi- 
fied Pierce oscillator which allows, 
with but one tuned circuit, the use of 
the crystal fundamental or harmonic 
frequencies. The antenna tuning coils 
are the newly popular variable-in- 
ductance type, developed by Paul 
Ware and widely used in radio work 
outside the aircraft field. Hum-balanc- 
ing is built into the microphone trans- 
former, and volume limiter action is 
incorporated to prevent over-modula- 

The remote control panel contains 
jacks for microphone and key, an on- 
off switch which is integral with the 
frequency change switch, and a switch 
for selecting CW or phone. A meter 
jack for tuning is provided in the 
face of the transmitter cabinet, to- 
gether with a switch for selecting plate 
or grid current readings. Antenna 
current can be read on an external 
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d-c meter, fed from a thermocouple 
mounted within the transmitter, and 
removable (it looks like a 6H6 diode 
tube) when not desired. The meter 
may be connected to the thermocouple 
by leads as long as 30 feet, which is a 
distinct advantage in installation. 

RA-10, Remote Control with a 
Capital C 

An equally new item in the receiver 
line is the RA-10, the first copies of 
which are just coming through the 
line. Briefly stated, the RA-10 is an 
8-tube, 4-band remotely controlled 
receiver intended for short-line trans- 
port operations, for private planes, 
and as an auxiliary receiver for long- 
haul transport use. This description 
is, in our opinion, a very conservative 
one, for the receiver has plenty of 
what it takes. The bands covered 
range from 150 kc. to 10,000 kc, in 
four bands, continuous except for a 
900 kc. gap from 1 100 to 2000 kc. As 
in the TA-6 transmitter, the power 
supply dynamotor of the RA-10 
receiver is built into the cabinet, and 
a very clever mounting has been 
evolved to avoid complications from 
vibration. A significant fact is the 
inclusion of metal tubes in all low- 
level stages. There was a time when 
aircraft manufacturers distrusted metal 
tubes to their virtual exclusion from 
all equipment. But that day is past. 
The circuit includes an r-f stage, con- 
verter, three i-f stages, and a detector 
— audio unit, all metal tubes, and two 
glass audio output tubes. 

Switching between bands is accom- 
plished by an electrical motor drive. 
The motor, a tiny 12-volt d-c instru- 
ment built to outlast the chassis itself, 
is mounted directly behind the antenna 
r-f and oscillator coil compartments. 
The motor drives a shaft on which are 







mounted conventional plate-type rotary 
switches. Auxiliary contacts on these 
switches bring the motor to a stop 
when the required switch points have 
been found. The control of the motor 
circuit is a simple four-point con- 
tactor on the remote control panel. 


The knob on this control shifts a card 
over the dial face and reveals only 
those figures which apply to the band 
actually in use. We have seldom seen 
as complete and simple a remote band 
switching system. Tuning is accom- 
plished by the conventional flexible 
shaft drive, from which backlash has 
been carefully eliminated. Frequency 
resettability consistently checks within 
one per cent. 

A beat-frequency oscillator for GW 
reception is included as standard 
equipment. This oscillator is selected 
by a knob on the control panel, which 
also selects the automatic from the 
manual volume control. Two crystals 
may be employed on the heterodyne 
oscillator for setting to either of two 
frequencies in the upper two bands 
quickly and accurately. The overall 
sensitivity is approximately 4 micro- 
volts for a 50 milliwatt output at 
4-to-l power signal-to-noise ratio. A 
high power output of 500 milliwatts is 
available on each of two audio chan- 

The RA-10 receiver has been de- 
signed for use as an aural-null direc- 
tion finder, if this auxiliary function 
is desired. When so used, an auxiliary 
loop relay housing is attached to the 
front face of the receiver. This relay 
provides quick switching from regular 
aerial to loop. The loop proper is of 
the low-impedance variety, 9 inches in 
diameter, mounted in a rotatable 
stream-lined casing. A remote azimuth 
control is available for rotating the 
loop. On band 1, from 150-400 kc, 
the image ratio is better than 10,000 
to 1, and on band 2400 to 1100 kc, the 
ratio is 8000 to 1. These high ratios 
are especially valuable -when the 
direction-finder function is used. Selec- 
tivity at 60 db down varies from 22 
to 37 kc, from the low to the high end 
of the tuning range. The receiver 


proper weighs 32 pounds, 8 ounces. 
Fully installed the weight is about 45 
pounds. The loop and its auxiliaries 
add about six pounds. 

Information on the Static 
Dissipator 

The anti-rain-static equipment de- 
veloped jointly by United Airlines 
and Bendix has already received wide 
publicity, but the details of its con- 
struction in commercial form are not 
widely known. United Airlines and 
Northwest Airlines have made com- 
mercial installations Of this equipment 
and Penn Central Airlines have made 
an experimental installation. Several 
cartridges have been ordered by 
European military air forces, includ- 
ing the British, Belgian and Swedish. 
The present form of the anti-static 
equipment is shown in the accompany- 
ing photograph. 

The essential elements of the cart- 
ridge consist of a small paper wind- 
cone (which is liberated from the tail 
of the plane by a plunger) a five-foot 
length of stainless steel flexible wire, 
l-64th inch in diameter attached to 
the cone, and finally a five-foot length 
of resistance conductor, rubber cov- 
ered, which connects the steel wire to 
the tail of the ship. When static con- 
ditions arise, the pilot operates a 
switch in the cockpit when passes cur- 
rent through a small fusible wire in 
the cartridge. When this wire is 
severed by the action of the current, 
the plunger is released, breaks through 
a paper covering in the tail of the 
ship, thus releasing the wind cone to 
the airstream and causing the wire to 
be dragged out of the tail. The steel 
wire, having the smallest radius of 
curvature of any portion of the ship's 
surface, concentrates and liberates the 
static charge, while the resistance con- 
ductor, being of larger diameter and 
rubber covered, does not do so. The 
corona discharge is thus confined to a 
space considerably behind the ship 
where its effectiveness in producing 
noise is small. Furthermore, the 
presence of the resistance (roughly 
200,000 ohms) in scries with the dis- 
charge wire tends to prevent an oscil- 
latory type of discharge which is par- 
ticularly productive of noise. 

The result is that static noise is 
much reduced when cartridge is re- 
leased. No means of re-winding the 
cartridge are provided, hence when the 
plane is landed, there is a good chance 
that the’ wire and cone assembly will 
be lost or damaged. However, the 
assembly is quickly and cheaply re- 

(Turn to page 45) 



TETHERING the Airplane 

The rapidly increasing number of private airplanes has 
resulted in a serious shortage of hangar space. With winter 
winds approaching much damage can be averted by accurate 
knowledge of the principles involved in staking down aircraft. 


Parti 


By Walter C. Clayton 

Consultant, Aero Insurance Underwriters 


W ind storms have long been the 
cause of considerable losses to 
aircraft. A great number of air- 
planes, particularly light planes, are 
now being tied to the ground, being 
hangared only while being repaired. 
Such aircraft have suffered unduly from 
wind storms. An operator should bear 
in mind that he and the other opera- 
tors of aircraft ultimately pay for all 
of the wind storm losses to Civil Air- 
craft. The uninsured operator pays 
the entire bill at the time of loss, 
while the insured operator distributes 
his loss among other insured operators 
through the medium of the insurance 
company. Increased losses inevitably 
result in increased insurance pre- 
miums. On the other hand, a reduc- 
tion in losses will reflect itself in 
lower premiums. 

For want of a better term the 
writer will refer to tying of aircraft 
to the ground as "tethering”, a term 
borrowed from the “horse & buggy 

It is not the purpose of this article 
to discuss the economic aspects of 
whether it is cheaper to tether an air- 
plane out in the open and take the 
risk of resulting wind storm losses or 
to provide hangar accomodations to 
safeguard the airplane. This is a 
matter which the operator must decide 
for himself. Even if there were pro- 
visions for hangaring all aircraft there 
would be times when it would prove 
necessary occasionally to leave an air- 
plane out in the open. When adequate 
hangar facilities are not available, the 
operator must make the best of the 
situation. 


Wind storm losses may be classified 
in four groups: 

1. Aircraft that are blown away as 
the result of not being adequately 
tethered. 

2. Aircraft that are damaged by the 
wind while tethered. 

3. Aircraft that arc damaged by ob- 
jects or sand hurled against them by 
the wind. 

4. Aircraft that are damaged due to 
collapse of hangars either through 
faulty construction or poor mainte- 

This article will deal primarily with 
the first two items. The following dis- 
cussion is concerned with the engi- 
neering aspects of the problem from a 
non-technical standpoint and with 
recommendations to avoid wind storm 

As an airplane achieves its lift 
because of the velocity of the air rela- 
tive to that of the airplane, it is obvi- 
ous that the forces acting on the plane 
will be increased with any increase 
in the velocity of the wind. All other 
factors 'remaining equal, the lift on 
the airplane increases as the square 
of the velocity. Therefore, if the 
velocity of the wind is doubled, the 
lift force on the airplane becomes four 
times as great while if it is trebled 
the force becomes nine times as great. 
While the lift of an airplane wing 
varies as the square of the velocity, it 
also varies directly with the angle of 
attack. Airplanes having the conven- 
tional type of landing gear with the 
two wheels in front and a tail wheel 
or tail skid resting on the ground 
will have their wings at nearly the 
angle of maximum lift. In other 
words, an airplane facing into the 
wind in its three point attitude is in 
the position to get approximately the 
maximum amount of lift out of the 
wind. Obviously if the wind velocity 
is strong enough, the airplane will 


have a tendency to fly as a kite being 
restrained by the tethering ropes. 

There has been much said concern- 
ing the effect of the proximity of the 
wing to the ground on the lift. In 
N.A.C.A. Technical Note, 705 "Wind 
Tunnel Investigation of Ground Effect 
on Wing Flaps” the following con- 
clusion was given. 

"The approach of the ground had 
almost no effect on the maximum lift 
of the plane wings but reduced the 
maximum wing coefficient of the 
wings equipped with slots or slotted 
flaps.” 

While the ground had virtually no 
effect on maximum lift, it did mate- 
rially reduce the induced drag. 
“Ground effect” was dealt with by 
Professor Allen H. Blaisdell in the 
September issue of Aviation. One 
might conclude that with the numer- 
ous variables involved and in view of 
the above, any change in lift as the 
result of ground effect may be ignored. 

There is a factor which should not 
be lost sight of, namely that the air- 
plane as tethered, will be in a very 
light condition in that there will be 
no passengers and little or no fuel, 
oil or baggage. Therefore the airplane 
may weigh not more than approxi- 
mately 60 per cent of its gross weight. 
Because of this, the wind velocity at 
which the airplane will tend to fly 
as a kite is reduced. This wind veloc- 
ity is equal to the square root of the 
ratio of the empty weight to the gross 
weight times the fully loaded landing 
speed of the airplane. Assuming that 
an airplane as tethered out weighed 
60 per cent of its gross weight, the 
wind velocity at which it would fly as 
a kite would be approximately 77 per 
cent of the stalling speed of the air- 
plane. That is to say, a light plane 
having a stalling speed when fully 
loaded of 40 miles per hour would 
tend to fly as a kite at 31 miles per 
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hour. And airplanes having landing 
speed of 50, 60 and 70 miles per hour 
respectively would tend to fly as kites 
at 39, 46 and 54 miles per hour re- 
spectively. From the above it is 
seen that a light plane improperly 
tethered might readily get into diffi- 
culties in a high wind. 

There are three possibilities avail- 
able of reducing or eliminating the 
lift on the wings of an airplane while 
tethered. The first alternative is to 
place the airplane in a substantially 
level attitude such that the wings are 
at approximately their angle of zero 
lift. This will be accomplished if the 
tail is a little higher than that of 
normal flight. (See Figures 1 and 2) 
The angle of zero lift for conventional 
airfoils varies between zero and minus 
six degrees. Zero being for symmet- 
rical airfoils and minus six degrees 
for fairly highly cambered airfoils. 
If the tail of the airplane is raised 
several degrees above the normal level 
flying position, the lift on the wings 
will be negligible. 

The second alternative is to tether 
the airplane in the three point attitude, 
headed into the wind and with 
“spoiler boards” attached to the upper 
surface of each wing, a short distance 
back from the leading edge. (See 
Fig. 3) "Spoiler boards” will destroy 
most of the lift of the wing, thereby 
making it possible to safely tether 
the airplane in the three point atti- 
tude. The increased drag will not 
present any difficulty provided that 
the wheels arc adequately blocked. 
The spoiler should extend over most 
of the span. Boards having a height 
of approximately 5 per cent to 10 
per cent of the wing chord should be 
satisfactory. 

The third alternative is to tether the 
airplane with the tail pointed into the 
wind. (Sec Fig. 4) This procedure 
has the merit that the wind forces on 
the wings will act downward rather 
than upward because the airfoil will 
have a distinctly negative angle of 
attack relative to the wind. This is 
a rather simple expedient but has a 
number of disadvantages. An airfoil 
being acted upon by the air has a high 
peak pressure adjacent to its leading 
edge dropping off to zero at the trail- 
ing edge. In the conventional wing 
the front spar and the structure be- 
tween the front spar and leading edge 
of the wing is designed to take these 
high leading edge pressures. The 
structure adjacent to the trailing edge 
of the wing, on the other hand, is 
relatively flimsy. When an airplane 
is “tailed” into the wind, the trailing 
( Turn to page 72) 


Fig. 1. Airplane tethered in horizontal position, lacing into the wind with tail on a pedestal. 


Fig. 2. Tethered in horizontal position lacing into the wind with wheels in pits dug in the ground. 







Turbulence caused 

by spoi/er board 



Fig. 4. Tethorod 
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TO EXPAND the horizons of our high seas fleets ... to extend the long arm of our National 
defense ... to serve as a swift and potent guardian of our far-flung coast lines . . . this new 
Martin-built Patrol Bomber has been designed for the Navy. * * * As the first airplane 
for which a small-scale, man-carrying model was ever built and flown to predetermine the 
performance of a full-sized ship, this latest Martin achievement — the "162” — writes a 
new chapter into the annals of aeronautical science! 


THE GLENN L. MARTIN COMPANY, BALTIMORE, MARYLAND 

Builders of Dependable Aircra/I Since 1909 
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OF WALSALL AIRPORT. ENGLAND. 

THE LARGEST AIRCRAFT COMPONENT 
MANUFACTURERS IN EUROPE. 

SUPPLYING ALL THE LEADING 
AIRCRAFT MANUFACTURERS 










Electromet 

Ferro-Alloys & Metals 


DESIGNERS and manufacturers of military aircraft find 
stainless steel an ideal material for an increasing 
number of applications. A few such applications already 
common on military planes are illustrated. Consider these 
four inherent advantages of stainless steel and what 
they mean to you: 

1. Excellent Strength-Weight Ratio— compares favorably with 
other commonly used materials. Result: Strength with light weight 

2. Ease ol Fabrication by modern, high-speed welding processes. 
Result: Faster production . . , smoother surfaces . . . less drag . , . 
higher speeds. 

3. Corrosion Resistance — immune to atmospheric corrosion, 
corrosion losses . . . lighter sections . . . less dead load. 

4. Strength at High Temperatures - up to 1650 dog. F. Result: 
Resists hot. corrosive gases and abrasion . . . longer life ... in- 
creased dependability. Fireproof . . . greater safety. 

We do not make steel, but for over thirty years we have 
produced "Electromet" ferro-alloys used in making steel. 
The fund of data on stainless and other alloy steels thus 
accumulated and the assistance of our metallurgists are 
available without obligation. A request on your letterhead 
will bring the book, "Stainless Steel in Aircraft," which de- 
scribes more fully the advantages of this versatile metal in 
the aircraft industry. Electro Metallurgical Company, Unit 
of Union Carbide and Carbon Corporation, 30 East 42nd 
Street, New York, N. Y. In Canada: Electro Metallurgical 
Company of Canada, Limited, Welland, Ontario. 
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Bendix Round Up 

(Continued from page 33) 


An interesting 1 fact about the manu- 
facture of the assembly lies in the 
construction of the rubber-covered 
resistance conductor. This is a length 
of cotton rope or cord, which has been 
thoroughly impregnated in carbon to 
give it the desired resistance (200,000 
ohms plus or minus 25 per cent), and 
then rubberized. The resulting con- 
ductor not only has the desired resist- 
ance but it maintains the proper value 
by virtue of the rubber coating. 
Furthermore the conductor is highly 
flexible and strong, and hence able to 
resist the whipping action which 
occurs when the assembly is trailing 
from the ship. The standard control 
panel for the anti-static equipment is 
shown in the illustration. It contains 
facilities for two cartridges. Each 
cartridge is controlled by a toggle 
switch normally in neutral position. 
When thrown upward, under the 
guard, the switch connects lamps to 
a monitor circuit which reveal whether 
the cartridge has been released or is 
set and ready for release. When the 
switch is thrown downward, contact 
is made with the fusible wire pre- 
viously mentioned and the cartridge is 
released. 

Bendix Equipment Around the 
World— The TA-2 

The equipment just described has 
not yet been widely distributed, be- 
cause it is so new that orders have not 
yet been filled. However, the distribu- 
tion of some of the standard equip- 
ment — on the market for a year or 
more — is very impressive. Perhaps 
the outstanding item is the TA-2 
transmitter, a 100-watter with 8 fixed 
channels. This transmitter was used 
by Howard Hughes in his round-the- 
world flight, and carried by Lincoln 
Ellsworth to the South Pole. It is 
standard equipment on the Dutch 
KLM and KNILM lines flying the 
routes from Holland to Java and the 
West Indies. The Polish LOT and 
Czechoslovakian CLS lines fly them 
across Europe. The American Export 
survey ship (a Consolidated PBY) 
uses the TA-2, and has been success- 
ful in maintaining contact consistently 
with New York while at anchor in 
European harbors. Transcanada and 
Northwest Airlines use the TA-2 as 
standard equipment. To gain such 
acceptance, the transmitter must be 


good. The reader can judge for him- 
self from the following description of 

The tube line-up of the TA-2 in- 
cludes an 807 crystal oscillator, an 807 
buffer intermediate amplifier, and an 
803 final r-f amplifier. The modula- 
tion system employs an 801 triode 
feeding a pair of 830B triodes in class 
B push-pull. The output of the modu- 
lator stage feeds a transformer with 
two secondaries, one of which modu- 
lates the plate, the other the screen of 
the 803 final r-f amplifier. The power 
rating is 100 watts on CW and 75 
watts on modulated CW or phone, 
into a 10-ohm load. Modulation to 100 
per cent is available, and occurs when 
one volt of signal is applied across the 
microphone input transformer. Dis- 
tortion is less than 10 per cent at 85 
per cent modulation, at 400 cps, and 
the frequency response is plus or 
minus 2 db from 400 to 3000 cps. The 
attenuation of frequencies below 400 
cps is purposely introduced to reduce 
the effect of cabin and motor noise. 

The r-f arrangements are in many 
ways unique. The transmitter con- 
tains eight crystals, which may have 
any frequency from 2900 to 15,000 kc. 
(a rating of 30 watts CW applies to 
frequencies from 300 to 600 kc). The 
tuned circuits associated with each of 
the eight channels are mounted on 
rotating turrets (see accompanying 
photograph for a view of the turret 
for the final amplifier tank circuits). 
These turrets are mounted on a single 
drive shaft which extends from front 
to back of the transmitter, and which 
is driven by a small d-c motor mounted 
on the front of the case. This motor 
is operated from the remote control 
panel. In event of failure of the motor, 
a hand crank is provided on the gear 
mechanism so that switching may be 
accomplished manually. The motor is 
reversible and automatically turns in 
the proper direction to reach the 
desired switch position in the least 
amount of time. Switching from any 
channel to any other is accomplished 
in less than five seconds. 

Adjustment of the plate tank cir- 
cuits of the r-f final amplifier is accom- 
plished by rotating the tank coil about 
its own axis. A small roller contactor 
rides on the wire helix and moves 
along the coil as the coil is rotated, 
and thus includes more or less of the 
inductance in the circuit. This is an 
extremely simple, a fool-proof method 
of obtaining a flexible and stable tun- 
ing adjustment. The antenna loading 
provisions depend on the frequencies 
to be used in the transmitter. A sepa- 
rate antenna loading unit is available 


(weight 28 pounds) for use on the 
lower frequencies. The output circuit 
may be adjusted to match resonant as 
well as slightly off-resonant trailing 

The power supply requirements are 
fairly ambitious. An 80-ampere 12- 
volt source is required. The standby 
current is 1.2 amperes, the filaments- 
on position takes 12 amperes, while 
full phone modulation takes 78 am- 
peres. A complete dynamotor power 
supply (weight about 50 pounds) is 
available. This unit contains one of 
the largest dynamotors your editor has 
seen in aircraft service, for the trans- 
mitter, and a smaller dynamotor for 
the companion receiver equipment. 
Metering is accomplished by a single 
meter included in the face of the trans- 
mitter case, which may be connected 
to the microphone circuit, to the modu- 
lator, to the r-f amplifier, and to the 
grid circuits of the oscillator, buffer 
and final amplifiers. A plug and jack 
arrangement for metering is provided, 
and a switch is used for selecting the 
various grid currents. A 6H6 diode 
rectifier, included in the transmitter, 
provides definite indication of r-f 
operation, when connected to the meter 
through the selector switch. 

The remote control unit contains 
jacks for microphone and key, a knob 
for selecting the frequency channels, 
a knob for selecting CW, MCW or 

switch. Three lamps indicate when 
the transmitter is on, and when the 
frequency changing mechanism is in 
operation in the transmitter and an- 
tenna coupling unit. 

For its size and weight (17 by 11 
by 18 inches, overall, weight 47 pounds, 
8 ounces) the TA-2 is a very powerful 
rig. One of the means of dissipating 
the power in so small a space is a 
forced-ventilation fan which draws 
air in through a spun-glass filter and 
sends it across the top of the cabinet 
to a similar exhaust filter on the face 

The MN-26 Compass-Automatic 
Operation 

The type MN-26 radio compass 
equipment is another item in the line 
which has found favor in the field. 
Approximately 400 units have already 
been supplied to the French and 
Swedish governments. The compass 
is conventional in that its operation 
depends on an audio-frequency modu- 
lation which reverses the phase of the 
loop-antenna voltage, but the details 
of its construction make it quite dif- 
ferent from the usual radio compass. 


One of the outstanding aspects of the 
circuit performance is the fact that 
misalignment of the r-f or i-f circuits 
cannot produce a bearing error or a 
bearing reversal. In fact, any or all 
of the circuits may be mistuned to the 
limits of the trimmers without affect- 
ing the directional accuracy or sense 
of bearing — the only effect is a loss of 
sensitivity. 

The compass receiver itself is a 12- 
tube superheterodyne. The loop is a 
low-impedance center-tapped type 9 
inches in diameter. It feeds a 6K7 
loop amplifier. In the output of this 
amplifier a tuned circuit called a 
phaser is used to present a capacitive 
reactance to the signals and hence to 
produce a 90 degree phase difference 
between the grid and plate voltages 
of the tube. The r-f signal is then fed 
to the two grids of a 6N7 double triode 
modulator tube. The grids are nor- 
mally biased to cut-off, hence no 
signal passes. However, another 6N7 
is used as a multivibrator audio oscil- 
lator, at a frequency of 48 cps. This 
low frequency voltage is applied to 
the two grids of the 6N7 modulator in 
positive polarity and hence overcomes 
the cut-off bias on them alternately. 
Accordingly the r-f signal from the 
loop is passed alternately to the plate 
circuits of the modulator triodes, 
where it is mixed with voltage derived 
from the straight-wire antenna (“sense 
antenna”). The n)ixed signal (both 
components equally present) is then 
amplified in two tuned r-f stages em- 
ploying 6K7 tubes, then passed to a 
6L7 frequency converter tube, where 
it is mixed with heterodyne oscilla- 
tions from a 6JS oscillator tube. The 
i-f signal which results has a carrier 
frequency of 112.5 kc. A single 6K7 
i-f amplifier follows. A 6B8 serves as 
second detector a-v-c and first a-f 
stage. The a-v-c action is applied to 
all r-f and i-f stages, and results in 
an output flat within 4 db from inputs 
of 10 microvolts to one volt The 
second detector feeds a 6F6 output 
tube for phone (aural) use, and a 
6K7 for the compass amplifier. The 
output of this amplifier is fed to the 
deflection coil of a dynamometer type 
meter, while the field current for the 
meter is derived directly from the 6N7 
occillation source of 48 cps voltage. 
Two indicators can be accommodated 
directly from the compass amplifier 
output. 

The bands are 150-325, 325-695, and 
695-1500 kc. They are switched by a 
electric motor-driven system essen- 
tially the same as that in the RA-10, 
previously described. The frequency 
calibration remains accurate within 


one per cent, and the sensitivity is 5 
microvolts on sense antenna, 70 micro- 
volts on the loop antenna, both for 50 
milliwatts output from 30 per cent 
modulated signals with 4-to-l power 
signal-to-noise ratios. The receiver is 
highly selective, displaying a band- 
width of 15 kc at 60 db attenuation. 
The directional response is such that 
a change of one degree can be detected 
with field strengths of 100 microvolts 
per meter or less. When an inter- 
fering signal is present 10 kc from 
the desired signal, it will produce a 
directional error not more than ten 
degrees, when the interfering signal 
is 1000 times as strong as the desired 
signal. The chassis contains its own 
power supply dynamotor, and con- 
sumes 6 amperes at 12 volts. It weighs, 
complete with tubes and cable con- 
nectors, 38.2 pounds. The average 
complete installation weighs about 64 
pounds. 

An unusual mechanical arrangement 
in the MN-26 compass is the gear 
system used on the loop rotation in- 
dicator to introduce compensation for 
quadrantal error, illustrated in the ac- 
companying photograph. The direc- 
tional indicator is a standard ring and 
pointer arrangement with linear 
(equally spaced) divisions. The pointer 
drive consists of a worm gear driven 
from the flexible shaft from the loop. 
The worm drives a large pinion gear 
to which is attached a rack and pinion 
gear combination, the pointer being 
directly attached to the smaller pinion. 
The rack is free to move along a 
radius and in so doing forces the 
pointer to travel ahead or behind its 
center position. The motion of the 
rack gear is made proportional to the 
desired correction, by means of a pin, 
attached to one end of the rack, which 
bears against a fixed cam. The cam is 
cut to have the shape necessitated by 
the desired correction. A range of 
plus or minus 20 degrees is available. 
The illustration shows an example of 

full 40 degrees of compensation. In 
operation, as the flexible shaft from 
the loop rotates, it drives the pin on 
the rack around the periphery of the 
cam and thus adds to or subtracts 
from the total rotation by the desired 
amount. This simple correction me- 
chanism is new to American practice, 
so far as your editor knows, and it is 
one which allows a highly accurate 
calibration to be introduced without 
spending too many man-hours in cut- 
ting the cam. 

When we visited the plant, the engi- 
neers were then engaged in testing a 
new type of automatic compass, using 



Same removed Irom case. 


the MN-26 as the basic equipment, but 
adding to it a motor driven system 
which drives the loop to the null posi- 
tion automatically and hence indicates 
the direction of the incoming wave 
continuously. This is in itself not a 
new idea, but some of the details are 
new departures. In the first place, the 
automatic equipment is strictly an ac- 
cessory to the MN-26 compass, and is 
suitable for addition to present instal- 
lations. In the second place, the loop 
used is the standard loop, and hence 
no motor is used in the loop base. 
Rather the drive motor is contained in 
the housing with the automatic cir- 
cuits themselves. Finally, and most 
interesting from the engineering stand- 
point, is the fact that the motor drive 
is a constant torque device. When 

plays the same torque, whether the 
desired rotation is one degree or 179 
degrees. This is in contrast to other 
automatic compasses in which the 
motor torque is proportional to the 
deviation. The constant torque system 
makes for very rapid operation, but it 
would also add to the tendency of the 
motor to "hunt” about the null posi- 
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speed mechanism which incures that, 
whenever the motor reverses, it goes 
from high speed to low speed. Hence 
when the motor overshoots the null 
position the motor reverses, but at- 
tains a slow speed with which it 
reaches the null position without 
further overshoot. The electrical de- 
tails of the follow-up system have not 
yet been released, but it is known that 
the present system contains but two 
tubes (in addition to the tubes used 
in the receiver proper) and that both 
are of the low-power vacuum type. 

Ground Station Equipment 

Bendix is building a number of si- 
multaneous radio range beacons 
(SMRA type) for the CAA, to 
standard CAA specifications. Also 
there is available a 1000-watt ground 
station transmitter with as many as 
ten independent channels. The exciter 
units of this equipment arc interesting 
in that there are built in small com- 
partments which fit into the trans- 
mitter proper much as a book fits 
between other books on a shelf. 

Mention should also be made of one 
of the most striking pieces of labora- 
tory equipment your editor has ever 
seen anywhere, a frequency decade 
generator. This equipment is intended 
to produce a crystal-controlled signal 
at any frequency from 0.1 kc to 10,000 
kc in steps of 0.1 kc. Five dials 
marked from 0 to 9 are provided on 
each of five rack panels, representing 
frequency divisions of 0.1, 1, 10, 100 
and 1000 kc, respectively. To set up 



the frequency 4823.5 kc, for example, 
the dials are set, in descending order, 
at 4, 8, 2, 3, and 6, and out conies the 
desired frequency. This equipment still 
has us wondering (they wouldn’t tell 
how they did it). Our guess is that it 
takes quite a bit of harmonic genera- 
tion, heterodyning and filtering to set 
up so many frequency combinations 
on a single rack. The equipment was 


W hile at Indianapolis to witness 
the demonstration of the 
C.A.A.-I.T.andT. instrument landing 
system, your radio editor had the 
pleasure of flying with Bill Lear in a 
plane equipped with two of his model 
ADF-6 automatic radio compasses 
working at once. 

It works like this. The two auto- 
matic compasses are connected to two 
pointers which have a common axis, 
as shown in the accompanying photo- 
graph. Each pointer automatically 
points to the station to which its re- 
ceiver is tuned. On the ground near 
the airport two stations are erected 
in line with the runway to be local- 
ized. These stations are of a portable 
type, of small power (roughly ten 
watts) and are unmodulated. One is 
located outside the boundary of the 
airport, about one half mile from the 
edge of the runway and in line with 
it. The other transmitter is likewise 
in line with the runway, and about 
5 miles out. The stations are tuned to 
frequencies in the 1600 and 3200 kc 
bands, respectively, and the receivers 
timed accordingly. The two pointers 
then take up positions pointing to their 
respective transmitters. The color of 
one needle (green) identifies it as be- 
longing to the inner transmitter (near- 
est the airport), while the other (blue) 
needle is associated with the outer 
transmitter. 

cinity of the airport he turns on and 
tunes the receivers, and the pointers 
take up positions pointing at the 
transmitters. The intersection of the 
pointers then determines the plane’s 
position, as the intersection of the two 
lines extending toward the transmit- 
ters. As the pilot maneuvers, the 
position of the needles change, and 
in this way he is continually apprised 
whether he is flying toward or away 
from either or both transmitters. The 
pilot then flies away from the inner 
transmitter and toward the outer, 
passes beyond the outer transmitter 


being used, incidentally, to calibrate 
small frequency monitors used for set- 
ting the frequency of MOPA trans- 
mitters in the field. The monitor con- 
tains a stabilized oscillator circuit and 
a 11000 kc crystal for introducing 
check points. It has a range of 125 
to 32,000 kc, and its tuning condenser 
(which seems to sum the whole thing 
up) is gold plated. 



(as indicated by the reversal of the 
needle direction through 180 degrees), 
and is then assured of being away 
from the airport, on the outer side of 
the two transmitters. He then flics so 
as to line up the two pointers in the 
same direction, pointing forward. This 
assures him that he is in line with 
the runway and outside the outer 
transmitter. He then flies toward the 
airport, keeping the pointers lined up 
one over the other. If there is a 

point directly ahead but will deviate 
by an angle equal to the drift angle. 

As the pilot approaches the runway 
he passes over the outer transmitter 
and the needle associated with it re- 
verses direction. This is a definite 
position fix. Thereafter the plane is 
flown so as to keep the pointers in 
opposed position. This assures that 
the plane is on the line of the runway 
and between the two transmitters. 
Finally the plane passes over the inner 
transmitter and the pointer associated 
with it reverses. This is the second 
position fix, and an indication to the 
pilot to begin his glide to the airport 
surface. Thereafter the two pointers 
are kept one over the over, pointing 
backward, until contact is made. 


Lear’s Localizer 

Combination of two automatic d-f radio compasses produces simple 
airport guidance system 
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BUYER S LOG BOOK 

What's New in Accessories, Materials, Supplies, and Equipment 


The new NS-24 combination band sawing and chain filing machine developed by 
Grob Brothers, Grafton, Wise., incorporates numerous advanced features. The 
throat is a full 24 in. to accommodate large work. The pulleys have inlaid 
rubber bands for operation of the saw blades, and a groove alongside the rubber 
band for the operation of the file chain. Positive file chain drive is provided 

life. By tracking the saw blade and chain alongside each other it is possible 
to effect a change in set-up from one to the other in less than a minute, as the 
saw guides and file attachments can be left in the machine at all times. As 
with other models of Grob endless bandsaws, a Grob butt welder is mounted 
on the machine in order to quickly weld saw blades for internal cutting. Total 
weight of the machine — is 1500 lbs. and floor space required is 26 by 42 in. 
Aviation, October, 1939. 

Developed to meet the exacting requirements of aircraft service, the Type 
El-Y aircraft motor has been announced by The Dumore Company, Racine, 
Wisconsin. With a horsepower range of 1/20 to A h.p., the new Dumore 
motor is extremely compact, weighs but three pounds, has spur type gearing, 
rugged housing, and other features desirable for aircraft service. Speed range 
is 200 to 1200 rpm. Designed for 12 or 24 volt current, the motor can be 
wound for 115 volts where required. — Aviation, October, 1939. 

Representing a radical departure from the conventional, a honing machine 
with many interesting advanced features is being marketed by the Honing 
Equipment Corp., Detroit, Mich. The honing spindle operates vertically through 
a large work table. Speed changes for reciprocation and rotation of the spindle 
are easily and infinitely controlled through convenient knobs. The push button 
electric control switch has a start, stop and inch button, and in addition there 
is a foot pedal control for instantly stopping the spindle of the machine without 
stopping the motor. All of the operating mechanism is located in the cabinet type 
base, which also serves to house the coolant reservoir. This type machine 
leaves everything clear above the work table for any kind of fixture to hold 
work pieces of various shapes and sizes, and also assures the operator a clear 
view of the work at all times. — Aviation, October, 1939. 


Designed to meet the increasingly exacting requirements of aircraft manu- 
facturers producing sheet metal parts a new line of air operated drop hammers 
is currently offered by the Lake Erie Engineering Corp., Buffalo, N. Y. Lake 
Erie Drop Stamps operate at high speed, are compact, self-contained, and 
give sensitive control of speed and power. Safety is provided through gravity 
drop safety dogs which hold the ram in two upper positions from which it 
cannot be released until both safety dogs are cleared by air cylinders operated 
by a foot treadle. Overtravel on the upward stroke is prevented by an air 
cushion on top of the cylinder. — Aviation, September, 1939. 

Designed to handle the milling of small jobs such as are characteristic of much 
aircraft manufacturing, a new hand-mill offered by the Van Norman Machine 
Tool Company, is of heavy, streamlined, sturdy construction. Six spindle speeds, 
160 to 1100 rpm, can be readily selected. Table feed is hand controlled from 
front or back and table stops have micrometer adjustments. The table has a 
working surface of 26 by 6 in. — Aviation, October, 1939. 

Known as the “High Speed” super-sensitive dri l l i ng machine, a new drill 
offered by The High Speed Hammer Company, Inc., Rochester, N. Y., is sure 
to find wide application among manufacturers of machine parts for aircraft. 
With a drilling range of .004 to i in. diameter, the machine uses a fixed spindle 
and a super-sensitive drill table which is fed upward to the drill for work 
involving drills of .0135 diameter or smaller. For drilling holes #60 to i in. 









the table is locked in any desired position and the spindle is operated in conven- 
tional manner. Standard spindle speeds are 750, 1500, 3000 and 6000 rpm. — 
Aviation, October, 1939. 

Redesign of five drills has been announced by Black & Decker Mfg. Co., Towson, 
Maryland. The drills affected are the i in. Utility, the § in. Heavy Duty, i in. 
Utility, A in. Heavy Duty and i in. Heavy Duty. The improved drills are all 
shorter in length and lighter in weight, and the spindle offset has been reduced on 
each of them. Other desirable features have been incorporated.— Aviation, 
October, 1939. 

Important savings in the fabrication of welded shapes, especially tubing, are 
claimed through use of the Trumark Protractor, a new marking device devel- 
oped especially for aircraft manufacturing and repair work by the Advance 
Sales Company, Los Angeles, Calif. It is claimed that this device eliminates 
the use of templates, wrap-arounds and engineering computations; does away 
with guesswork and saves time and material. It can be used by anyone without 
previous experience or special training. Marking is done by a special chalk 
that will not blow off. Construction is of cast aluminum alloy. Four models 
handle tubing sizes over any desired working range.— Aviation, October, 1939. 

An extremely high-speed, light-weight rotary pneumatic grinder known as the 
"Thor” Bantam has been developed by the Independent Pneumatic Tool Co., 
Chicago, 111., and should find a ready market for aircraft work. The Bantam 
grinder is but 5J in. long and weighs only 18 ounces. Operating at a free 
speed of 14,000 rpm, the Bantam is suitable for use with a wide variety of 
accessories, such as rotary files, brushes, saw blades, polishing and buffing 
wheels, etc. — Aviation, October, 1939. 

Metal spray guns have found various aviation applications in the past but their 
wider use has been somewhat restricted by the initial cost. This condition may 
be improved with introduction of a low priced metal spray gun by the Master 
Metal Spray Company, Oakland, Calif. Known as the “Speedmaster" the new 
gun is a high capacity unit designed to spray all metals obtainable in wire or 
rod form. Capacity in pounds per hour ranges from 8 lbs. for aluminum to 80 
lbs. for lead. The gun weighs but 4J lb. — Aviation, October, 1939. 

Application of a new synthetic material with rubber-like qualities to the 
manufacture of airplane refueling hose has been announced by the B. F. Good- 
rich Company. The new material will not deteriorate in the presence of gaso- 
line and petroleum products. As a guard against discharge of static electricity 
the hose incorporates a braided stranded stainless steel wire which serves to 
conduct static from the plane to ground harmlessly. — Aviation, October, 1939. 

The following listed catalogs may be obtained by writing to the firms listed: 
Aircraft Hydraulics Manual of Useful Engineering Data— A 24-page 
booklet containing data used in designing hydraulic systems. Although priced 
at one dollar the manual will be sent without charge to engineers, purchasing 
agents and executives of aircraft plants who write on their company letter- 
heads. A limited supply is available and requests will be filled in order of 
receipt until the supply is exhausted. Aircraft Accessories Corporation, 3732 , 
San Fernando Road, Glendale, Calif. 

“Cavalon” "Fabrikoid" Upholstery Fabric — An illustrated booklet describing 
the qualities of a new rubber-coated upholstery fabric, similar to leather in 
appearance, adaptable to aircraft use. Fabrikoid Division, E. I. DuPont de 
Nemours & Company, Wilmington, Del. 

Laminum Shim Application Chart— A folder illustrating applications for the 
Laminum solid shim that peels for adjustment Dozens of aircraft uses are given. 
Laminated Shim Company, Inc., 21-86 Forty-Fourth Aveue, L. I. City, New 
York, N. Y. 

Niagara Slip Roll Forming Machines — Bulletin 77-A — covers the complete 
line of slip rolling machines, which are of wide application to aircraft manu- 
facture. Niagara Machine & Tool Works, 637-697 Northland A ve., Buffalo, N. Y. 

Rusco Aero Products — Sales and Engineering Manual— A 28-page illus- 
trated catalog listing the complete line of Rusco Aero Products, webbing, tapes, 
straps, belting, seat belts, aero cords, elastic cord, and the Rusco friction strut. 
Aero Division, The Russell Mfg. Co., Middletown, Conn. 







PLEXIGLAS*, curved to specification, 
made possible the transparent cockpit 
enclosure of the Fairchild M-62. 

The light weight, high impact 
strength , and permanent colorless trans- 
parency of this acrylic resin have made 
PLEXIGLAS standard equipment with 
all leading aircraft manufacturers. 


Rohm k Haas Company, Inc. 

222 West Washington Square 
PHILADELPHIA, PENNSYLVANIA 
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Neutrality— a Fighting Word in Congress 


(Story on page 52) 
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training but CAA wants to see the 




“Air Progress” Success 

“Air Progress,” Sept. 11-24, 
an aviation week that lasted two 
weeks, was staged by the Na- 

public and private. Incidentally, 
NAA’s President Charles F. 
Horner said the show would 


Roosevelt wrote a letter for 

celebration.’ Commander F. W. 
Reichelderfer, Chief of the U. S. 
Weather Bureau, authorised all 
agencies of the Bureau to par- 
ticipate in the interest of ex- 
panding the weather service. 
Dr. John W. Studebaker, Com- 
missioner of the U. S. Of- 
tion, urged all 


i offei 


t 65 v 


n the 


schools ; 
v<r itu 


ing for aviation training in sec- 
ondary schools. Assistant Secre- 

made a radio speech, hooking up 
“Air Progress” with his pre- 
paredness program. A whirl- 
wind air tour in New Jersey 
blew off thousands of ground- 
lubbers' hats and gave people 
free rides. Denver and St. Louis 

hibitions. In Texas they had a 
three-day tour. NAA started out 
to get 1000 towns and cities to 


within two or three h' 


red of 


CAA Experiments Theory 

Air Corps is doubtful about pi- 
lot training behind less than 90 
horsepower. That’s why A.C. is 

college training program. CAA 
lias assigned 12 students to the 


CAA Pilots Take Off 

Civil pilot training, pet proj- 
ect of the Civil Aeronautic: ‘ 
thority, is well away on its 
school-year program of soloing 
11,000 fifty-horsepower aviators 
under the $4,000,000 authorisa- 
tion of Congress. On September 
11 CAA had approved 166 ap- 
plications of schools for inclu- 

total to 300. 

All students get 72 hours of 
ground schooling, and beti 
35 and 50 hours of flight in- 


struction. (Smart ones can play 
dumb and get 50.) The college 
can charge each student a $40 
laboratory fee. CAA pays the 
school $20 per student for 
ground instruction, and pays the 
flying school operator, under 
contract, $270 to $290 per stu- 

der provision of the law, 
CAA will extend training to 550 
m-college applicants, through 
liversity extension arrange- 
ents. The experimental train- 
ing by 13 schools last term was 
highly successful. If war threat- 
opinion is that the CAA 
training program will be vastly 
expanded. 


Certified statements have been 
substituted for oaths in various 
documents required by the Civil 
,eronautics Authority under a 
ecent ruling. Oaths will no 
rnger be required in connection 
dth the certificate furnished to 
buyers that aircraft has been 
mfactured in compliance 
i a type certificate, or in 
connection with the statement 
>f conformity presented by the 
nanufacturer to the CAA when 
submitting aircraft for type in- 
. ‘ ion. Oaths, likewise, are no 

longer required on 10-hr. flight 
test reports, propeller test re- 
ports, or pilot log books. The 
change was made at the request 


nuisance of obtaining 


notarised 


who object to swearing to mat- 
ters of which they cannot have 
personal knowledge. 

“Guba” Records 

A recapitulation of the around 
the-world flight of the Consoli 
dated "Guba” flown by Richard 
Archbold, shows that the fol 
lowing records were established 

1. The first airplane to flj 
around the world at its greatesi 
diameter. 

stop flight by a flying boat, 
Dakar to St. Thomas, Virgil 
Islands, 3300 miles. 

3. The first flying boat to fly 
around the world. 

4. The first airplane to 
the Indian Ocean from Austra- 
lia to Africa. 

5. The first flying boat 
across Africa. 

6. The first flying boat 
across Australia. 

During the time Archbold op- 
erated the Guba in New Guinea, 
more than 500 hours were flown 
under extremely primitive op- 


transporting hu 
sands of pounds of supplies and 
hundreds of people to 
points in the interior. 


DEFENSE 


Moves For Defense 

Vrmy and Navy are already 
work on proposals to Con- 
„ ;ss for national defense ex- 
pansion over and above that au- 
thorised by the last session. Pos- 
sibly new ceilings in air power 
being considered. The out- 
e of course will depend on 
turn of war in Europe. All 
ence points to official de- 
aination, seemingly backed 
public opinion, that this 
itry cannot afford to let the 
Germans win. 

Expansion already has been 
t rolling in a series of admin- 
istrative moves: (1) the Presi- 
appointed the new War 
Resources Board to help plan 
industrial mobilisation; (2) he 
proclaimed United States neu- 
trality under international law; 
(3) he invoked the neutrality 
law of 1937, and ordered an 
ironclad embargo on arms to 
arring countries; (4) declared 
limited emergency exists and 
ordered Service gaps filled up 
to total over a million men; (5) 
prepared to crimp the activities 
of propagandists and saboteurs; 
(6) ordered additional garrison 
and air power to Panama and 


award a High Command, which 
his country has never had, 
vhose objective would be coor- 
lination of government policy 
vith military and naval strat- 

Navy Two Base Hit 

Two more contracts for Naval 
tir bases, one at Kodiak Island 
ind one at Sitka, Alaska, bring 
o seven the number of con- 
racts awarded toward comple- 
ion of the Navy’s far-flung 12- 
tirbase expansion, authorized 


would provoke Japan too much. 
Total cost of the Sitka and Ko- 
diak bases will be $12,739,000, 


es, who will com- 


wharf- 


on the fi 


dredging, breakwate 

Army also is working out a 

Coast Guard's proposed Ko- 
diak air base was rejected by 



N. E. Air Base Sight 

The President has appr, 
for a New England Army 
base, a sight at Chicopee, M 
achusetts. The next step i 
get the War department 
stamp their okay on the pr 
before the shovels 


o fly. 


leople i 


navigation. Oct. 10 will be Aii 
Reserve Day at the Fair. Th< 
New Yorker Hotel will be head- 
quarters. The boys are still driv 
ing for extension of cross-eoun 
try limit for inactive status. 

Air Corps Test Unit 

A miniature air force con 
taining all the major classifies 
tions of aircraft is now bein; 
organized by the Army for us 
as a laboratory in which to test 

types of equipment. The body, 


tract mapped out for the pro- 
posed field contains a total of 
nearly seven square miles of 
level farming land. Close by 
there would be the main li 
either the Boston & Albai 
the Boston & Maine rail: 


A.C.’s New Guinea Pig 

Lockheed C40-B Army tran: 
port tests at Wright Field wet 
showing satisfactory result 


Corps experiments 


incorporates retractable gear, 
pants on nose wheel for less 
drag on the ground. Powered 
with two P & W 400 horsepower 

metal, the plane weighs 9,200 
pounds, carries pilot and four 
test observers. It is reported the 
controls and instrument panels 
were designed especially for ro- 
bot landing, and that when ac- 


Capt. George V. Hollomat 
Capt. Carl Crane. High g 
speed of the Lockheed is 
able in that a landing s; 
which will handle it will 


A. C. Reserve Conference 

The Ninth Annual Conference 
of Air Reserve Officers will be 
held at Mitchell Field, Long Is- 
land, on October 9, 10, and 11. 
It is hoped that Gen. Arnold 
and Lt. Col. H. H. Young, chief 
* " “ — " will be 


the 


layden 




Com; 


e fur- 


with the latest type of 

equipment, kept at full author- 
ized strength, and, it is believed, 
will offer the best possible test- 
ing ground for new ideas short 
of actual war. The group will 
base at the home of the Air Tac- 
tical School at Maxwell Field, 
Montgomery, Ala. 

" ' >f th« 


will be t 


it Hea 


Attack-Bombardment Squadron 
with 18 officers, the 54th " 
bardment (Medium) Squadron 
with 31 officers, and the 1st Pi 

Total strength will be 81 offici 


Major Frank O’D. Hunter, will 
command. Maj. Hunter, 45, is 
the only third 1 1 

Single Wings For Cadets 


Ryan YPT-16 low-wing metal- 
fuselage trainers, military ver- 
sion of the Ryan S-T, are being 
used. Reasons given by the 
plane manufacturer why Army 
is flirting with monoplanes: (1) 


work; (2) ser 
to fly roughly oi 


r of the 
tendency 
ut coordi- 


FlyingFlagshipForAdmiral 

The four-engined Consolidated 
PB2Y bomber, flying flagship for 
Rear Admiral Arthur B. Cook, 
aircraft scouting force com- 
mander, is now in active service 
with the Pacific Fleet and has 
made a number of outstanding 
flights, including a San Diego- 
Seattle flight, and a flight from 
Seattle to Alaska. 



mat's THE Buf THRILL 
Dt AN AIRCRATT CARTER 


WHY DON'T YOU prepare for a career 
that can bring you such pride and 
pleasure in your work? 

WHY DONT YOU tie up YOUR future to 
Aviation's own great future? 

WHY DON'T YOU train for a career in 
aircraft designing, building, or main- 
tenance? 


START YOUR CAREER . . . 

With Aero I.T.I. Training — Over 500 
Graduates Placed In the Industry In 
the Last Year Alone 

Find out about this training in Aircraft 
Mechanics or Aeronautical Engineering that 
has produced graduates who were in such 
great demand. You can start your training at 
home, or take all of it right at the school. For 
full details— including free copy of "The Plane 
Builder"— send the coupon NOW. 
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STRATFORD, CONNECTICUT 

ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Ration people 




RETURNS TO TWA: T. B. 
Wilson announces that he has 
decided to remain with Trans- 
continental and Western Air 
as chairman of the Board of 
directors. There was some talk 
of a resignation last April 
when a change In holdings in 



portation. Recently he com- 
pleted an air tour of Europe, 
developing TWA's agency con- 
tracts in major European cities, 
and completing the record of 
flying on every major airway 
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3 DEVELOPMENTS 

CURTISS PROPELLER DIVISION 




DECREASING PROPELLER DIAMETER FOR 
INCREASING HORSEPOWER 

The four-bladed controllable pro- 
peller has been developed to in- 
crease the effective blade area of 
the propulsion unit, thus permit- 
ting efficient absorption of power 
from engines of increasingly high 
output with propellers of smaller 
diameter than would be feasible 
with a threc-bladed design. 


Recent tests conducted with elec- 
tric reversible pitch propellers 
have demonstrated the successful 
application of this development. 
With reversible pitch propellers 
installed on the inboard engines 
of a four-engine seaplane, it was 
possible to execute 360 degree 
turns keeping a buoy between the 
wing tip float and the hull. 


INCREASED PROPELLER PERFORMANCE 

Laboratory and flight tests have 
shown the value of blade shank 
cuffs in propeller performance. 
Through the installation of cuffs, 
cylinder temperatures of air 
cooled engines can be lowered, 
take-off thrust increased and 
blade shank drag of high speed 
installations reduced. 


The above developments, as in the case of "full feathering” which was pioneered by Curtiss, are 
typical of the advanced designs which have characterized the development of Curtiss Electric 
Propellers. The combined advantages of these developments in addition to the following 10 in- 
herent features are offered only in Curtiss Electric Propellers. 


Manually selective pitch and automatic constant-speed con- 

Fast feathenng without restriction as to number of feather- 
ing and unfeathering operations. 

Gradual fully-controlled unfeathering to prevent damage to 

Pitch changing system entirely independent of the engine. 
Uniform operation in all temperatures. 


6 Unlimited pitch range to meet all operating conditions in- 
cluding high-speed diving. 

7 Light weight. 

8 Installation simplicity. 

9 Single-piece chrome-nickel steel hub with multi-bearing blade 
retention. 

10 Unit type construction for easy disassembly and main- 
tenance. 


CURTISS WRIGHT CORPORATION 

CURTISS PROPELLER DIVISION 

CLIFTON, N.J. 
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Pen and ink beats 
wrenches and grease . . . 

PREVENT “TORQUE-TUBE 
THROMBOSIS !” 
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had approved interleasing. 



*%e 4 th production order 

i- CURTI5S SBC DIVE-BOMBERS 

^oi. ~t&e £>• 


The U. S. Navy recently placed the 4th production 
order for Curtiss SBC Dive-Bombers — indicating 
how well the SBC type has met the Navy’s rigid 
performance and tactical requirements. 

In squadrons aboard the U. S. Navy’s aircraft 
carriers and in land-based units for Naval Reserve 
operations, the Curtiss SBC Dive-Bombers have 
proven their formidable striking power. 

The new squadrons of SBC-4 airplanes now in pro- 


duction, like the squadron illustrated above, are 
powered by 1,000 h.p. Wright Cyclone engines. When 
completed, these airplanes will render important 
service duty in the U. S. Government’s program of 
building up a stronger Air Arm for National Defense. 
CURTISS AEROPLANE DIVISION 
CURTISS-WRIGHT CORPORATION 
Buffalo New York 
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2-WAY RADIO 

tor the SMALL or LARGE Airplane 



AEROVOICE INC.. Islip. L I, N. Y. 


Tethering the Airplane 

(Continued from page 35) 


edge acts as a leading edge with 
resulting high peak pressures along 
the trailing edge. This frequently 
results in pressures sufficient to dam- 
age the structure aft of the rear spar. 
In addition to the trailing edge of 
the wings, the ailerons, elevators and 
rudder may similarly suffer. In the 
case of the control surfaces, the situa- 
tion is further aggravated by the fact 
that unless they are adequately locked, 
they may be swung violently from one 
extreme position to the other by wind 
gusts, resulting in serious damage. 
This damage may require replace- 
ment or extensive repairs to the sur- 
faces before the airplane is again 
flown or, even worse, the damage may 
be unnoticed and the airplane may be 
flown, getting into subsequent difficul- 
ties in the air. Bearing this in mind, 
the controls should always be locked 
in approximately their neutral posi- 
tion, except that the elevators should 
be locked so that they are approxi- 
mately parallel to the ground. 

The locking of the controls presents 
a problem which can probably best be 
solved by the manufacturer of the air- 
plane. Airplanes equipped with auto- 
matic pilots should be tethered with 
the pilot turned to the “on'' position. 
A practice which has been fairly com- 
mon has been to place two felt lined 
boards, one on each side of the sur- 
faces, placing one end of each board 
over a portion of the movable surface 
and the other end over a portion of 
the fixed surface. A bolt is passed 
through the gap between them and 
tightened by means of a wing -nut. 
This is a simple means of locking the 
surfaces but presents the dangerous 
possibility of the pilot getting into his 
airplane and taking off with one or 
more of the controls locked. Several 
years ago a large bomber was taken 
into the air with one of the controls 
locked. This resulted in a fatal crash. 
Some of the airlines have resorted to 
a modification of this method. They 
have attached a cable to the boards, 
the other end being fastened either to 
a ring imbedded in the runway or to a 
heavy weight placed on the runway. 
The object of this is, that if the boards 
are not removed before take off, the 
cables will pull them out automatic- 
ally. If the military services and air- 
lines with all their elaborate precau- 
tions to avoid accidents feel that there 
is a hazard in the locking of controls 


and the possibility of the pilot taking 
off with one or more of the controls 
locked, then it certainly behooves the 
individual operator to be very careful 
when he finds it necessary to lock the 
controls. For this reason it would 
probably be desirable for the private 
owner to lock his controls in the cock- 
pit by means of a suitable harness so 
arranged that it would be impossible 
to sit in the pilot's seat without first 
removing the harness from the con- 
trols. It would be very desirable if 
manufacturers of commercial aircraft 
for use by private owners would pro- 
vide such harness for this purpose. 

When the "rationalized” Civil Air 
Regulations were promulgated in 1934, 
one of the problems encountered by 
the Department of Commerce engi- 
neers who drafted the new regulations 
was to make adequate provision for 
the rear lift truss of externally braced 
wings. The "rationalized” wing de- 
sign conditions did not give down 
loads on the rear spars. To insure 
that reasonable structure capable of 
taking down loads was built into the 
airplane. Condition V (Inverted 
Flight) was included in the Regula- 
tion. This condition is empirical but 
was necessary in order that some cri- 
terion be available to give a minimum 
of structure. Notwithstanding this 
precaution, there have been cases in 
service where the rear lift truss has 
been damaged by wind forces when 
the airplane was tethered out, tail 
into the wind in a tail down position. 
In general, it appears undesirable to 
tether aircraft out in the open, in this 
attitude. 

Irrespective of whether the airplane 
is pointed into the wind or tailed into 
the wind, it is readily seen that unless 
"spoiler boards” are used, the airplane 
should be in a substantially horizontal 
position, so that the lift on the wings 
either up or down will be reduced to 
a minimum. The airplane with tri- 
cycle landing gear automatically has 
the desirable characteristic of being 
in a substantially horizontal position. 
Just another good point in favor of 
this unusual type of gear which will 
undoubtedly be the conventional gear 
of the future. 

Seaplanes at rest on either land or 
water similarly have their wings at a 
relatively small angle to the wind. 

From the above, it appears obvious 
that the best procedure would be to 


place the airplane in an approximately 
horizontal position facing into the 
prevailing winds, properly tethered 
down, with wheel chocks in front and 
back of each wheel, with parking 
brake on, with tail wheel locked in 
fore and aft position, and with con- 
trols locked. There are two ways in 
which the airplane may be placed in 
a horizontal position. One would be 
by placing the tail wheel or tail skid 
on a substantial pedestal. (See Fig. 
1) The other would be to roll the 
main wheels into a shallow pit so that 
the fuselage would be relatively level 
and just clear of the ground. (See 
Fig. 2) The former was used by the 
Byrd Antarctic Expedition and proved 
quite satisfactory. Great care must 
be taken, however, to make sure that 
the pedestal is substantial and that the 
tail will not be blown off of it. The 
wheels should be properly blocked 
and the airplane wings tied down to 
substantial stakes or anchors buried 
in the ground. The shallow pit in 
which the main wheels may be rolled 
provides an excellent means of block- 
ing the wheels. There is no danger 
of the tail blowing off of its pedestal 
as it will now be on the ground. 
There is a further consideration favor- 
ing this procedure. It is well-known 
that there is a considerable velocity 
gradient varying with altitude. That 
is to say, at high altitudes the wind 
velocity may be considerable but this 
velocity decreases very markedly as 
the ground level is approached. The 
effect is identical with that of water 
flowing in a stream. The water that 
is in the middle of the stream (far 
from the banks or bottom) flows at a 
high rate whereas the water adjacent 
to the banks or bottom flows at a rela- 
tively slow speed. Bearing this in 
mind the nearer to the ground that the 
airplane is, the less will be the wind 
velocity and hence the less the forces 
acting upon it. There is a possible 
disadvantage to this arrangement, 
namely that sand and small particles 
blown along the surface of the ground 
will strike an airplane tethered in a 
pit to a greater extent than when 
tethered above the ground. The im- 
portance of this consideration will 
depend largely upon the conditions of 
the field on which the airplane is 
tethered. In general it would be inad- 
visable to tether airplanes out in the 
open where they might be subjected to 
an appreciable amount of “sand blast- 
ing”. In all cases when aircraft are 
tethered out, all openings such as air 
scoops for ventilating and cooling also 
open cockpits, etc., should be suitably 

To be continued in an early issue. 
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The wise investor always determines in advance 
what the return will be on his investment before 
he puts cash "on the line". You, who plan to 
invest in a course of training to prepare you 
for your future, must do the same. It is even 
more important to you, since your choice of 
training will determine how much money you 
will make all the rest of your life. Curtiss-Wright 
Tech career training is carefully designed to 
do just one thin g— MAKE MONEY FOR YOU, 
and for all other Curtiss-Wright Tech graduates. 


Our hundreds of successful graduates prove that 
Curtiss-Wright Tech training gets results and al- 
ways pays. It has provided them with a profitable 
occupation and secure future since it trained 
them in advance for the highest position they 
could ever expect to occupy. IT CAN DO THE 
SAME FOR YOU. 

We invite your consideration, investigation and 
comparison. The handy coupon will bring you 
full details. Use it. 
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UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY SINCE ITS ESTABLISHMENT IN 1920 
GRAND CENTRAL AIR TERMINAL • 1226 AIRWAY 

GLENDALE (LOS ANGELES) CALIFORNIA 


Offering specialized and proven training in 


Aeronautical Engineering & Master Mechanics 
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Willi two complete instrument mechanisms assembled in one standard 
case and operating independent of each other, the W ESTON Dual Tempera- 
ture Indicator cuts space requirement exactly in half. In addition, im- 
provements in magnet and circuit design save appreciably in overall 
weight, as compared with two separate indicators. » » » Weston Dual 
Thermometers arc available for indicating Carburetor Air Temperatures 
. . . Oil Temperatures . . . and Cylinder Temperatures. Complete details 
available in booklet form. Send for your copy. Weston Electrical Instru- 
ment Corporation, 616 Frelinghuysen Avenue, Newark, New Jersey. 



Weston 


Aircraft Instruments 



'Of ITH thousands of men looking for jobs in over- 
crowded fields, Aviation is "hunting" for men TRAINED to 
take their places in this fast expanding Industry. Today 
Aviation presents the opportunity for YOUR future. Get over 
on the other side of the fence with SPARTAN TRAINING, 
approved by the Civil Aeronautics Authority and the Army 
Air Corps — the highest endorsement possible. 


EQUIPMENT 



SPARTAN 

OOL OFAranuAu-.-, 


t FLYING SCHEDULE 


am AVIATION AT S PA R TAN 




ADDRESS 

Any Previous Flying Experience ?. 


AVIATION 




In addition to the training offered at ROOSEVELT 
AVIATION SCHOOL, its location on ROOSEVELT 
FIELD is a decided advantage. Here in an atmosphere 
of never ending aviation activity, you will find 200 
planes permanently hangared and serviced; you will 
find 40 buildings devoted exclusively to the aviation 
business; you will find 45 operators and their em- 
ployees doing everything from a minor repair to a 
complete overhaul; you will find every type of plane 
from everywhere coming for inspection and service; 



that these advantages cost you nothing, but add a 
great deal to the value of ROOSEVELT TRAINING. 



WINTER CLASSES START JAN. 2. 1940 


ROOSEVELT AVIATION SCHOOL-.I Roosevelt Field. 

Without obligating me, tend details of eoutse checked: 

D SOLO PILOT D COMMERCIAL PILOT U LIMITED COMMERCIAL PILOT 
O PRIVATE PILOT O AIRCRAFT SHEET METAL O AIRLINE TECHNICIAN 

□ MASTER AIRPLANE S ENGINE MECHANIC □ MASTER AIRPLANE MECHANIC 

□ AIRCRAFT DESIGN * CONSTRUCTION O COMBINATION FLIGHT-MECHANIC 



Roosevelt Aviation School 


Accredited by the U. S. Civil Aeronautics Authority .... Licensed by the State of New York 
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AMERICAN CHAIN & CABLE COMPANY, Inc. 




MEET THE FACULTY 


OF THE BOEING SCHOOL 
OF AERONAUTICS 
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Aircraft Accessories, Inc. 

Air Associates, Inc. 

Aviation Equipment & Export, Inc. 
Bendix Products Corp. 

Bendix Radio Corp. 

Bendix Stromberg Carburetor Co. 
The B. G. Corporation 
Breeze Corp., Inc. 

Cambridge Instrument Co., Inc. 
Chandler Groves Co. 

Douglas Aircraft Co., Inc. 

Eclipse Aviation Coiji. 

The Fafnir Bearing Co. 

The Garlock Packing Co. 


The Goodrich Company 
Goodyear Tire & Rubber Co. 

Grumman Aircraft Engineering Corp. 
Hamilton Standard Propeller Division 
Hartxell Propeller Company 
Holley Carburetor Co. 

J. V. W. Corporation 
Walter Kidde & Co., Inc. 

Kollsman Instrument Co.. Inc. 

Koolhoven Aircraft Co. 

Leach Relay Switches 
Librascope Development Co. 
Liquidometer Corp. 

Lockheed Aircraft Corp. 

Menasco Mfg. Co. 


Morse Twist Drill & Machine Co. 
Netherlands Aircraft Co. — Fokker 
Norma-Hoffman Bearings Co. 
Pacific Airmotive Corp. 

Pioneer Instrument Co.. Inc. 

Pratt & Whitney Aircraft Division 
Pump Engineering Service Corp. 

S. K. F. Industries 
Scintilla Magneto Co. 

Solar Aircraft Co., Ltd. 

Sperry Gyroscope Co., Inc. 
Stearman Hammond Aircraft Corp. 
United Aircraft Products, Inc. 
Wright Aeronautical Corp. 



On its TWENTIETH ANNIVERSARY we congratulate K.L.M., 
another of the world's great airlines that 
uses Mica Insulated Spark Plugs as Standard Equipment 


THE B<3 CORPORATION 


Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 


136 WEST 52nd STREET, NEW YORK, NEW YORK 
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OLDEST 


WORLD 


RLI 




Twenty years ago, when K.L.M. (Royal Dutch Air 
Lines) was established, the airline route covered a 
distance of 250 miles -from Amsterdam, Holland, 
to London, England. 

Today K.L.M. routes cover over 15,000 miles. They 
extend from Scandinavia to Java— connect the West 
Indies’ island of Barbados with Trinidad— continue to 
Curacao and Aruba —and serve Paramaribo, La Guaira, 
Coro, Maracaibo and Barranquilla along the north 
coast of South America. 

Wright Cyclone engines have played a vital part in 
the outstanding growth of K . L. M . Cyclones power 
all of K.L.M.'s great fleet of Douglas airliners which 


have reduced travel time from Amsterdam, Holland, 
to Batavia, Java, to 5& days —compared with three 
weeks by fastest rail-water travel. 

Wright Cyclones also power KX.M.’s fleet of Super- 
Speed Lockheed 14 Transports, now in service on its 
important West Indies and South American routes. 
Planes of this type are also in service on routes of its 
associate company, K.N.I.L.M. (Royal Netherlands 
Indies Airways), in the Far East. 

WRIGHT AERONAUTICAL CORPORATION 
Paterson New Jersey 

A Division of Curtiss -Wright Corporation 




WRIGHT 




ENGINES 



2/ctil to the ‘FLYING DUTCHMAN’ 

• Koninklijke 

• Luchtvaart 

• Maatschappij 



brating its twentieth anniversary as 
the world’s first major airline - a name 
around which future Kiplings and Conrads 
may well sing their sagas of the air -a 
service covering over 15,000 miles of air- 
ways linking together Occident and Orient! 
It is your pride that K. L. M. is synony- 
mous with safe, dependable, travel - it is 
our pride that you have standardized on 
KOLLSMAN PRECISION INSTRUMENTS 


KOLLSMAN INSTRUMENT COMPANY, inc. 

8008 FORTY-FIFTH AVENUE ELMHURST, NEW YORK 

WESTERN BRANCH: GRAND CENTRAL AIR TERMINAL, GLENDALE, CALIFORNIA 


“Some day we will fly to the Dutch East 
Indies in a Douglas, I as commander and 
you as a wireless operator." 



On its 20th Anniversary 
we salute K. L. M., the 
world's longest airline. “Amsterdam to 
Batavia in 5V5 days” typifies the great 
efficiency of the Royal Dutch Air 
Lines whose principal routes serving 
Europe, Asia, Africa, Australia and 



DOUGLAS FIRST AROUND THE WORLD -NOW THE WORLD OVER 




THE SUN NEVER SETS ON AEROL STRUTS 


In every corner ol the world where 
men have blazed trails through the 
unconquered air, ships are making 
safer take-offs and landings on 
Aerol Struts. Among our valued cus- 
tomers are the Royal Dutch Airlines. 
We are proud to feel that our equip- 
ment has contributed very definitely 
to their outstanding safety record. 

Under every conceivable climatic 
and geographical condition these 
air-and-oil shock absorbers have 
demonstrated their complete 
dependability. In the sub-zero 
weather of both Poles — in the 
blazing tropics — their per- 
formance justifies their stand- 



ing as the first choice of aviation 
engineers the world over. 

Under the present disturbed con- 
ditions, the ability of Aerol Struts to 
facilitate safer landings and take- 
offs on rough or damaged surfaces 
is of particular importance. They 
also insure uniformly resilient, con- 
trolled support regardless of the 
variations in the ship's load. 

Aerol Struts may be engineered 
into any plane. We will gladly send 
you complete information and 
offer the service of our engi- 
neering department. 


AEROL^STRUTS 



NEW K. L. M. DC-5’s COMPLETELY 

RADIO-EQUIPPED BY BENDIX 



Royal Dutch Airline Lockheed 14’s 
Also Have Bendix Transmitters, 
Receivers and Direction Finders 


Bendix Research Provides Reliable 
Performance in Both Northern 
and Tropical Flying 


'' 


BENDIX-STANDARD FOR THE AVIATION INDUSTRY 
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THE SAFEST AIRPLANE TIRE EVER BUILT 




HOWARD” “DGA-15P 


Is Equipped with 
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The plane pictured above is typical of the line 
built by Howard Aircraft Corporation (Chicago, 
111.) for private, commercial, freight and military 
service. * * * * NORMA-HOFFMANN PRE- 
CISION BEARINGS are used in the 450 H.P. 
Pratt & Whitney "Wasp" Engine — in the Kolls- 
mann instruments — and in the controls of the 
plane itself. * * * * The Howard Aircraft Corpo- 
ration uses NORMA-HOFFMANN Bearings on 
all HOWARD Aircraft. 

"Where the bearings must not fail ” — on land, at 
sea. and in the air— NORMA-HOFFMANN Pre- 
cision Bearings are the choice of engineers and 
designers of planes, engines (including super- 
chargers), engine accessories, control apparatus, 
instruments, radio equipment, cameras and land- 
ing field equipment. 



The NORMA-HOFFMANN PRECISION line of ball, 
roller and thrust bearings comprises 108 distinct series 
embracing over 3000 catalogued sizes — a PRECISION 
BEARING for every load, speed and duty. Write for the 
Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 


Rearwin Cloudster 

(i Continued from page 42) 


position. The rudder pedals are like- 
wise adjustable. The windshield is 
an extra wide vision type and is Plex- 
iglas. Engine mount is detachable. 

Emphasis has been placed on main- 
tenance of the airplane in general. 
The floor boards may be entirely re- 
moved in approximately two minutes 
and the seat may be removed in ap- 
proximately one and one-halt minutes, 
which removal along with the floor 
hoards provides complete access to the 
control system, brake system, etc. 
The fuselage cowling which is metal 
aft to the seat may be readily removed 
irom the under side of the fuselage. 
This permits case of maintenance, 
adjustments, etc. The cowling around 
the engine compartment may be raised 
in a manner similar to an automobile 
hood and is of such size as to provide 
more than ample access. The cowling 
ring is readily removable for top and 
major overhauls. The engine may be 
greased from the exterior of the ship 
without removing the cowling or ring. 

Thirty-four gallons iuel tanks arc 
provided in the wing which in the 
base of Model 8090 (90 h.p.) results 
in a cruising range of 700 miles. The 
range is 625 miles when the 120 h.p. 
engine is installed, (Model 8125). 

Standard equipment includes alti- 
meter, air speed indicator, tachometer, 
ignition switch, oil pressure gauge, 
oil temperature gauge, two gasoline 
gauges, (ire extinguisher, brakes, 
parking brake, locking or full swivel- 
ing streamlined tail wheel, carburetor 
air heater, two doors, dual controls, 
wood propeller, two safety belts, First 
Aid Kit, and wiring for navigation 

Optional equipment includes battery 
and box, starter, generator, navigation 
lights, landing lights, cabin heater. 

specifications follow: 




Power Loading 18.16 ib./h.p. 


Wing Loading 10.10 Ib./sq. ft. I1.125lb./*|. fl. 


Cruising Speed UOm.p.h. 125 rn.p.h. 

Kale of Climb 750 fL/min . 1000 ft./min. 

Service Ceiling H.OOO ft. 17,000 ft. 
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F ROM Scandinavia to the Dutch East Indies . . . from England to Australia . . . K.L.M. planes 
regularly wing their way over 15,000 miles of land and sea. World aviation has been immeasur- 
ably enriched by K.L.M. tradition. May the next twenty year of K.L.M. service be even more note- 
worthy than the last! 


* "As a supplier to K.L.M. you have made and are 
making a real contribution to our success." 


S. H. Ravelli 

U. S. Representative 

K.L.M. Royal Dutch Airlines 


HOLLEY CARBURETOR COMPANY. AIRCRAFT DIVISION, DETROIT, MICHIGAN 


HOLLEY 


AIRCRAFT CARBURETORS 



ON THE SKY TRAILS WITH 
HKF-EQUIPPED airliners 





FRANK FULLER WINS BENDIX RACE 

WITH 

ROMEC 

FUEL PUMP 


BREAKS ALL PREVIOUS RECORDS 


In winning the 1939 Bendix Race at the National Air 
Races in Cleveland, Frank Fuller equipped his plane 
with the new non-pulsating high pressure pump origi- 
nated by ROMEC. 

For maximum dependability, choose ROMEC Pumps — 
the pioneer for years in high precision manufacture 


for maximum safety and dependability. 

For years ROMEC Pumps have been used by the 
majority of the world’s largest aircraft manufacturers, 
the leading transport companies in the United States 
and by the overwhelming majority of the record fliers 
in aviation history. 


ROMEC PUMP CO., Elyria Ohio, U. S. A. 
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SCINTILLA MAGNETO DIVISION 

BENDIX AVIATION CORPORATION 
SIDNEY, NEW YORK 


Fuel -Air Rotio of engine mixtures by anolyzing samples 
of exhaust gas. Calibrated over a range of .11 to .066, 
it guides the pilot continuously in controlling accurately 
the all-important mixture rotio at sea level or high 
altitude. The Cambridge A. M. I. helps attain best engine 
performance under any given set of conditions . . . max- 
imum fuel economy . . . increase in paylood . . . greater 
safety by enabling the pilot to fly maximum length of 
time when fuel supply is low. 

Models for 1, 2, 3 and 4 -engine aircraft. 


>n twenty years of progress 
luring which time you have 
betterment of mankind. You 


L-M transports, as on thou- 
ships and military planes 


fuel economy and engine 
ment indicates continuously 


Send for literature 


CAMBRIDGE 


3732 Grand Central Terminal V -<r\lVl i-Jl ML /Wl-t New York, New York 
Pioneer Manufacturers of Precision Instruments 


We extend our sincere 
congratulations to 

K-L-M 

on this the 20th anniversary 
of splendid achievement. 

We are very proud of the part 
Bendix-Scintilla 
Aircraft Magnetos 
have played in the fine record. 


HAPPY BIRTHDAY, K-L-M! 

i 




MATTER 

RECORD 


T T is a matter of record that 
the first air mail flight, the 
first transcontinental flight and 
many other famous “firsts” of 
aviation were made with the aid 
of Goodyear airplane tires — 
nearly thirty years ago. Even in 
those days the pioneers hailed 
the “progressive spirit of Good- 
year” — a spirit which has 
flourished mightily in the ensu- 
ing years with many notable con- 
tributions to better flying. 

It is a matter of record, too, that 
such outstanding developments 
as the Airwheel, Goodyear 
hydraulic brakes and Goodyear 
wheels were worked out in 
closest cooperation between 
Goodyear engineers and the air- 
plane manufacturers, military 
services and airline operators. 
That is the Goodyear way — to 
pool its long experience with the 
aviation industry in developing, 
testing and perfecting new aids 
to flying. That is why so many 
modern ships of all types are 
equipped with Goodyear tires, 
lubes, wheels and brakes— each 
installation is specifically de- 
signed for the ship it serves. 





An 

Example 
of Fine 
Machining 


is typical of the class of machine work which we are con- 
stantly being called upon to perform for leading makers 



mental work. When you are faced with problems of this 
Write Vs Concerning Your Requirements 


THE 

Govronelson 

COMPANY 

1931 Antoinette Detroit, Mich. 


A Salute To 

KLM 

Royal Dutch Airlines 


☆ ; 


can Airlines, Inc. 


joint 


; the ai 


lations to Koninklijke Luchtvaart Maat- 
schappij on its 20th anniversary. Its de- 
velopment of service across so large a 
portion of the world has brought home to 
travelers everywhere the drama and sig- 
nificance of air travel— how it draws all 
people into a more cohesive whole, expe- 
diting business and commerce, and cre- 
ating a new horizon upon which the world 
may establish new goals of economic and 

AMERICAN AIRLINES Sue. 











PARKS Adds to its Facilities 
lor Training Yon for Success 

in AERONAUTICAL ENGINEERING 
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SEND FOR FREE INDUSTRIAL BRIEF ABOUT JACKSONVILLE MAIL COUPON BELOW 






LET us snow you 


Why 


LLUl 

Lo'luLcl- 
OFFERS MARKED ADVANTAGES 
TO INDUSTRY AND BUSINESS 


The same compelling factors that caused the 
U. S. Navy to select Jacksonville as the site for 
its new $1 5,000,000 Southeastern Air Base merit 
your consideration of Jacksonville as a strategic 
location for your industry, branch-plant, busi- 
ness or marketing unit. 

With superb transportation facilities and 
nearby raw materials, Jacksonville offers special 
opportunities to the aircraft and aircraft parts 
industries, to makers of wood products, kraft 
wood pulp and paper, rubber tires, glass, cer- 





INVESTIGATE JACKSONVILLE 

JacbJ Urt1*e* 8 srttafcHi|Pl hr°UoiIr^e«d? , TCls if 



IF your airport runw; 
to support modern 
save money from the 
Crete. For any major ait 
parative designs are n 
and anticipated wheel 
will usually bejound lo 


st in first cost. 


field, for ir 
tenance exf 

Plus valu 
all-weather 
safety, high visibility, cleanliness and 
durability. 

The first cost of runways is only a 
fraction of the entire cost of the air- 
port including land, fill, grading, 
terminal facilities, buildings, lighting, 
etc. Runways are of vast importance 


ve booklet, 
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Going Places In 1940?...ThenLet 
This FREE MANUAL Help You 

You will find that this Manual explains pilotage and 
flight technique from the ground up. It has been specially 
compiled by the editors of AVIATION to meet the needs 
of Students, Pilots, Mechanics, Plane Owners, Fixed Base 
Operators, Transport and Airport Men. It is yours, with- 
out cost, with your subscription to AVIATION— the 
monthly issues of which bring you equally practical ideas 
for making your way in your chosen work. 




Just a squint at the authors names and subjects will tell you 
that here's a book you’ve got lo have. Lt. Commander P, 
V. H. Weems tells you how to find your way in the air — 
Dead Reckoning Compasses, Celestial Navigation, etc. John 
P. Gaty tells you all about the radio compass and how to 
apply it to navigation. E. A. Cuttrell explains instrument 
flight and radio beam flying. And he tells you of the faults 
and difficulties usually encountered and how to overcome 
them. He tells you how to land a plane when the ceiling 
is down on the carpet. Don Fink tells you all about radio 
equipment and how to use it. You’ll get great articles by 
Del Vecchio and Sayre on the fundamentals of air mas* 
soundings. D. W. Tomlinson gives you all the dope on high 
altitude flying. Edmund T. Allen gives you the low-down 
on flight testing. D. J. Brimm, Jr. tells you all you have 
to know about water flying technique. Tex Rankin tells 
you all ahout precision acrobatics. There are many others. 



Attention: Present Subscribers 
You may obtain a copy of this FREE book by renewing your present 
subscription. Regardless of when your present subscription expires , 
you must send in another PRE-PA1D renewal order. Your subscrip- 
tion will be extended for additional time without duplication. Mail 


This book will help you realize your flying ambitions. The 
Questions and Answers of typical Department of Commerce 
examinations alone will save you hours of work and study. 


This book that has set the whole industry talk- 
ing is FREE to every new reader to Aviation. 


Forward March In Your Flying Career— with 

AVIATION and this 160 page, practical manual 


MAIL THIS COUPON AT ONCE 



If you're just starting out — if you’re experienced 
but feel you're in a groove— if you're impatient 
to get ahead faster— this book and the monthly 
issues of AVIATION can help you with these 
aims. Thousands of our readers who started 
with us as students are now important men in 
the world of flying. They claim that the all 
round coverage and information brought them 
by AVIATION has helped them to advance. 
This same material can help you. And the 
cream of much of it is contained in the pages 
of "Pilots Manual” which comes to you free. 


To get your free copy of the "Pilot's Manual" 
simply use the handy form below. Every paid- 
have a copy of this helpful book, without cost. 
Send only the regular subscription fee — $3, one 
year, $4 two years — and your book svill come 
to you at once. There may be just the informa- 
tion you need in the pages of this book. Let 
it, and the monthly issues of AVIATION help 
you go places in flying. Get your copy at once 
by filling out the convenient form and mailing 
it to us NOW. 



Ships that head out to sea can afford no com- 
promise where strength is concerned. Ability 
to meet the stress and strain of sustained 
flight is imperative. Seaworthiness must 
match performance in the air. 


In the early Clipper ships with which The Glenn L. 
Martin Co. provided the means of putting transoceanic 
flying on a regularly scheduled flight basis, Ohio Seamless 
Tubing amply demonstrated its ability to supply structur- 
al strength with minimum weight Its use in the 63,000 
pound, 53 passenger Martin Ocean Transport was the 
natural result of the company's wide experience with its 
proven characteristics. Ohio Special Quality Seamless 
Tubing is used extensively in the late models of Martin 
fighting and defense aircraft and commercial planes. 
Where exacting specifications demand careful selection 
of tubing, call in an “Ohio Seamless" sales engineer. His 
help may prove valuable. 


AVIATIOlf 



Over 200 ALL METAL Luscombes arc afford- 
ing satisfied owners all over the World superior per- 
formance and unfailing service. The thrill of cruising 
cross country at 104 miles per hour in quiet, comfort- 
able safety is yours with a Luscombe. 

M ETAL construction, using preformed and pre- 
drillcd parts, gives you a safer airplane which is simple 
and inexpensive to service. An ALL METAL 
Luscombe represents a greater investment in materials 
than does any plane of equal power and price. 


speed with more rapid climb and greater visibility and 
comfort than any other. . Slow landing speed and 

with students and solo pilots. 

Luscombe 50— $1895, 65— $1975, Seaplane— $3170 

See the ALL METAL Luscombe at the 
New York World's Fair Industrial Building 

ALL METAL SAFETY 


FOR top performance and lasting satisfaction at 
lowest cost, fly an ALL METAL Luscombe. Compare 
all side-by-side planes in the low price field, and you 
will find a Luscombe carries more weight at higher 

21st NEW ANNUAL EDITION 21st 

The AIRCRAFT TEAR BOOK for 1939 

Edited by HOWARD MINGOS 

580 PAGES— 14 CHAPTERS 
STATISTICS AND REFERENCE TABLES 
HUNDREDS OF ILLUSTRATIONS 

The Current Story of Air Power, Aviation in the United States, The 
New National Defense, The Army Air Corps, The Navy Air Forces, 

Coast Guard Aviation, Governmental Aeronautical Activities, Train- 
ing and Education, Notable Flights, Air Transport, Aerial Service. 

Private Flying, Airways and Airports, State Aviation Activities, New 
Things in the Air, What the Manufacturers are Doing. 

SJOO Postpaid 
in U. S. A. and Canada — Elsewhere $6.00 
Your Own Bookseller or the Publishers 

AERONAUTICAL CHAMBER OF COMMERCE OF AMERICA, INC. 

30 Rockefeller Plaza New York, N. Y. 



Learn Aeronautical Drafting and Design 
in New York at Stewart Tech 


• This Course fully conforms to the latest develop- 
ments in the fast-moving aviation industry. It in- 
cludes instruction and practice in Engineering 
Mathematics, Applied Mechanics, Strength of Ma- 
terials, Stress Analysis, Aerodynamics, and Aero- 
nautical Drafting and Design, and prepares the 
student for an engineering department position. 


Other Courses are Aircraft Master Mechanic's and 
Aircraft Sheet Metal. New classes now forming. 
Write promptly for full particulars, stating age, 
education, and Course preferred. 

School of Aeronautics 

STEWART TECHNICAL SCHOOL 



B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 

WELLINGTON SEARS COMPANY SlSari 


If there is anything you want— 

or something you don't went that other readers 
of this paper can supply — or use — advertise it in 

Aviation's Market Place 

AVIATION "CLASSIFIED" 


DEPENDABILITY 

AEROMARINE instrument co., inc. 








CLASSIFIED ADVERTISING 


Aviations 

Market Place 


ADVERTISING 


TO AVIATION READERS: THIS IS YOUR "MARKET PLACE" 


AVIATION S MARKET PLACE 
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AVIATIONS MARKET PLACE 


aieedi Aircraft, line. 

STINSON 


FRANK AMBROSE, INC. 

Dealer! and Exporter! 

raEr kS?k 


AIRPLANES 


THE VIMALERT COMPANY, Lid. 


ENGINE AIR SERVICE, INC. 


WRIGHT-CONTINENTAL-KINNER 
PRATT & WHITNEY, LYCOMING 


MAGNAFLUX SERVICE 




PROPELLERS 

Latin American Trade Solicited 

SALES • REPAIRS • SERVICE 





HAVE YOUR ENGINE PARTS 


Snyder Aircraft ^orpora, ion 

MAGNAFLUXEO! 
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Magnaflux License No. 166 
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AIRCRA FT j 


INSTRUMENTS 

NEW — USED — ALL TYPES — SALES — REPAIR 

STANDARD AIRCRAFT EQUIPMENT COMPANY 

1 -D." RooMvelt f ;.le. Mleeole. I I. N Y. 6«>d»" Oly. «’». 


Copy for 

j "MARKET PLACE" Ad^eitisements 

In the November Issue Re- 

e i mx quired by October 16th 


Schools 
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Where To Buy 

(SUPPLEMENT) 

New Equipment — Accessories — Materials — Supplies 



BOOKS 


AMERICAN FLEA SHIP 



Getting a Job in Aviation 

By CARL NORCROSS 



McGraw-Hill Book Company, Inc. 

330 W. 42d St. New York City 


The 

WHERE TO BUY 
SECTION 
of 

“AVIATION” 

supplements other ad- 
vertising in this issue 
with these additional 
announcements of prod- 
ucts and services essen- 
tial to modern aeronau- 
tical work. Make a habit 
of checking this page 
each issue 
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VALVE SEAT GRIM 


The materially increased demands 

motor in the way of higher speed, 
greater power and longor flights de- 

from valves. Finer valve performance 
demands finer precision and finish in 
the valve faco and seat. That's why, 
for both production and service, aero 

and service shops are standardizing 

The New HALL Model AW Wet type ECCEN- 
TRIC Aero Valve Seat Grinder is without ques- 
tion the finest equipment made for grinding 
valve seats in all types of aeroplane cylinders. 

Its precision and the mirror-finish it produces 
insure better valve action for a longer period, 
while its built-in wet grinding principle prevents 
loading of grinding wheels which, in turn, over- 
comes tearing and surface burning of the seat. 

It removes stock very rapidly and provides a 
true seat that will blue-in 100%. 

MODEL “EJA” ECCENTRIC VALVE SEAT GRINDER 

The HALL ECCENTRIC Grinder, Model "EJA" is designed for grinding valve seats in 
straight-in-line motors where the seats are located deep in the cylinders. While primarily 
a service Grinder, its ability to grind a precision seat of finest finish with 
speed and economy makes it a very satisfactory Grinder for limited pro- 
duction. This Grinder is standard for both production and service with 
several of the world's outstanding manufacturers and largest governments. 
Made in three standard spindle lengths to handle valve seats located at 
various distances below the cylinder skirt: EJA-7, 7"; EJA- 10, 10", and 
EJA- 1 2, 12". This Grinder can, however, be supplied CATALOG FREE 
with a spindle of a length to suit any special requirement. ON REQUEST 


THE HALL MANUFACTURING CO. 

1634 WOODLAWN AVENUE • TOLEDO. OHIO 
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Porterfield 


On Obtaining Your 
A-T-C- for the new 
Porterfield Plane 
powered with the 









CHAMPION SPARK PLUGS 

AND ROSCOE TURNER TEAMUP TO 
WIN THE THOMPSON TROPHY 


It was a major victory both for the colorful Colonel Roscoe 
Turner and for Champion Spark Plugs when he took the 
Thompson Trophy for the third time. It is logical and fitting 
that Roscoe Turner should make Champions his choiceforthis 
race and that Champions should take first place in air racing, 
for Champions are practically the unanimous choice of auto- 
motive and marine racing champions all over the world. 
Champion Mica Aircraft Spark Plugs, as now being supplied 
to the U. S. Army Air Corps, are establishing an enviable 
reputation for outstanding performance and dependability. 
Among the many features of Champions is their unique and 
patented construction which makes them free from trouble- 
some corona common to ordinary mica spark plugs. This 
feature eliminates dangerous current leakage through the 
mica insulator. 

Specify Champion Spark Plugs and you can be certain of 
maximum performance and dependability. Available in both 
radio-shielded and unshielded types. 

CHAMPION SPARK PLUG COMPANY, TOLEDO, OHIO 







joins air-folks of five continents 
in salute to your achievements! 


Standard K - L- M 
Eclipse Equipment 

Starters • Booster Coils 
Generators • Air Pumps 
Control Boxes • Switches 


T WENTY YEARS of transcontinental commercial flying, 
developed and expanded steadily and dauntlessly, with an 
admirable record for flight-per-schedule — that is the brilliant 
history of K-L-M Royal Dutch Air Lines. Air-minded folks 
the world over respectfully recognize it and salute it, as a 
monument to daring, devotion and carefulness. 


Air Valves • Oil Separa- 
tors • Supercharger Reg- 



Part of this carefulness is expressed in the consistent, contin- 
ued use of Eclipse Equipment on the fine aircraft flown by K-L-M. 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY 





